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NF-kB inhibitors containing as the acuve ingredient indan derivatives represented by general formula (I) or salts thereof. 
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-gNkSIt (NO) (j. NO^«| (NOS) (CioTL-T 
7U^'- >£«Jt £ LT££$;$ft6j^ NOSti, IS3Si07 
*yiMA (MM (bNOS) . lill§rtj£M (eNOS) , gl^M 

(iNOS) ) <9#£ri<5ItS£ ftTl^ & (Moncada. S. and Higgs. 

A. (1993) M Engl J Med 329. 2002-2012) 0 i NO S li, -7 ? o 

ft^©fg£#S2# £ft5 «fc ■? £fc 5 (Forstermann, U. . Gat 
h, I. , Schwarz. P.. Closs. B.I. and Kleinert. H. (1995) Bioc 
hem Pharmacol 50. 1321 - 1332) 0 

i NOStt, m£&X-X&m#&lz& otii^ ft* C 
$ ftT£ 9 . * 0»*ffitt2t HS©«l©liiffitt«*Uc S 
:i^/f^ntl^ (Cattell. V. and Jansen. A. (1995) Histoc 
hem J 27. 777-784. Nussler. A. K. and Billiar. T. R. (1993) J 
Leukoc Biol 54. 17i-178) 0 
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-7 |>-t7, Y > > a 'J > f& M $*K ^ ^ 2E <Z> * /U I<J #| <C *t L T 

\ 7 ;U + - U ( II 7 • y y T - v >*<nai^^L fc 

C <h#fB££ftTlr»S (Moncada, S. and Higgs. E. A. ( 1995) Fas 
eb J 9. 13 19 - I330^o JtNOSfiijWt^SL-N-t^f^ 

fT<£*>tlT<.» 5 (Moncada, S. and Higgs. B. A. C 1995) Faseb J 9 
. 1319-1 330> o 

otUo (Wei, X.Q.. Charles. I.G.. Smith. A.. Ure. J.. Feng 

, G. J. . Huang. F. P. . Xu. D. . Muller. W. . Moncada, S. and Lie 

vi, F. Y. (1995) Nature 375. 408-41 1) 0 

comic, i n o s&mm&fimmt u o nz&MKN 

So -1j , eN0S^bM0Sift$n«IIMi:|?St5N0S 
(cNOS) it. IftlE<7>±#£jf[i$«| L . $£#^5 tzi6lz&mT*&Z> 
c. fca6 c N O S ©Stt^PtWitT. i N 0 S C#SW^Pflf |J 

--fc*ii±<&1g#j&<*ft*'tlB{K LTl-o tztb, N 0 S RSftHttft 

+ t>© tam^*? $ nr ^tti,»o*<«ttT* 6 (Ogde 

n. J. E. and Moore, P. K. (1995) Trends Biotechnol 13, 70-78, 
Manning, R. , Jr.. Hu, L. , Mizelle. H. L. . Montani. J. P. and N 
orton, M.W. (1993) Hypertension 22. 40-48) o 
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fiiNO s ^mfl<i«iasgtt^w-rs c a<«§*nti»5 (sout 

han. G.J. and Szabo. C. (1996) Biochem Pharmacol 51, 383-394 

- <!: L T%;t b tlT l» £ (Vassalli. P. (1992) Annu Rev Immunol 
10, 411-452) o TNF - a0®®m±liJE%KM1&icMmZ5-?L 
, «* ©*iJ8*?| IgCtC <!: ri< Bfl ^{c ->T£T^S (Muto, 
Y. , Nour i -Aria. K. T.\ Meager. A.. Alexander. G. J. . Eddleston 
. A. L. and Williams, R. ( 1988) Lancet 2, 72-74. Sharief. M. K 
. and Hentges. R. (1991) N Engl J Med 325, 467-472) 0 

N F - a <D*klRl)<m#> ZtlT & (Tetta. C. . Camussi, G. , Mode 
na, V., Di Vittorio. C. and Baglioni, C. (1990) Ann Rheum Di 
s 49, 665-667. Venn. G. . Nietfeld. J. J. . Duits. A. J. , Brenna 
n. P.M.. Arner, E. , Covington. M. . Billingham. M. E. and Hard 
ingham. T. E. (1993) Arthritis Rheum 36, 819-826) c ttz. TN 
F - aiciilr & R#lt&mt&&fc&^TG®&¥7FZtlX^Z (El 
liott. M. J. . Maini. R. N. , Feldmann, M. . Long-Fox, A., Charle 
s. P.. Bijl. H. and Woody. J.N. (1994) Lancet 344. 1 125-1 127 
, Elliott, M. J. , Maini. R. N. . Feldmann, M. , Kalden. J.R. , Ant 
oni, C. , Smolen, J.S. . Leeb, B. . Breedveld. F. C. . Macfarlane 
. J.D.. Bijl. H. and et. al. (1994) Lancet 344. 1105- 1110, R 
ankin. E. C. . Choy, E. H. . Kassimos. D. . Kingsley. G. H. . Sopwi 
th, A.M.. Isenberg, D. A. and Panayi. G. S. (1995) Br J Rheuma 
tol 34. 334-342) 0 
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KJnTfi'K ftTNF-flttftCCn^OSIilCittSijcilSl 
A< f§ #> «o tl T ' h (Vincent, J.L.. Bakker. J.. Marecaux, G. . S 
chandene, L. . Kahn. R.J. and Dupont, E. (1992) Chest 101. 81 
0-815. Hinshaw. L. B. . Tekamp-Olson. P.. Chang, A. C. , Lee, P. 
A.. Taylor. F. . Jr.. Murray, C. K. , Peer, C. T. . Emerson, T. , 
Jr.. Passey. R. B. and Kuo. G. C. (1990) Circ Shock 30, 279-29 
2) 0 

jgCL £ tzmm * C ±1)<W C,frt K K> > TNF-aOl4lfli 
$1 3g en P^l 31 § £ <tl T C > o (Nyman. L. , Mussener, A.. Larsson, 
E. . Lorentzen. J. and Klareskog. L. ( 1997) Clin Exp Immunol 
108. 415-419) c 
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©itfc? II §i }C §8 3" £ £ -5 !C o (Blackwell, T. S. and 
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Christman. J.W. (1997) Am J Respir Cell Mo 1 Biol 17. 3-9) 3 
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%1C*1 L T c i 5 C i ^'B^ ^i; 0 1 1> o (Jongeneel. 
C. V. (1994) Prog Clin Biol Res 388, 367-381, Xie, Q. W. , Kas 
hiwabara. Y. and Nathan. C. (1994) J Biol Chem 269, 4705-470 
8. Nunokawa, Y. , Oikawa, S. and Tanaka, S. (1996) Biochem Bi 
ophys Res Commun 223, 347-352) c 
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JE 14 -fr 4 h -h 4 > V N I CAM - 1. VCAM-1. E L AM - 1 

J6£*lT^£ (Collins. T. . Read. M. A. , Neish, A. S. . Whitley, 
M. Z. , Thanos. D. and Maniatis, T. (1995) Faseb J 9, 899-909 
) o ikS&^-f hH>li, l/t^f-lc8^totS* 

mmv>mm&£ ummm^t Lrmmz nr i» a (Baeuerie. p. a. 

and Baichwal, V. R. ( 1997) Adv Immunol 65. 11 1-137) 0 
* fc* HIV, H T L V - 1 , C M V\ 7f; -)^7«ii'H« 

i IB JSC felt £ N F - /c B ^^tt^t-r £ C tA<jsm$nti« 5 

(Dezube, B. J. , Pardee. A. B. , Beckett, L. A. , Ahlers. CM., E 
cto. L. , Allen-Ryan, J., Anisowicz, A., Sager, R. and Crumpa 
cker. C. S. ( 1992) J Acquir Immun* Defic Syndr 5, 1099-1 104. 
Nabel. G. and Baltimore. 0. ( 1987) Nature 326, 711-713. Faze 
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ly, F. , De2ube. B. J. . Allen-Ryan. J., Pardee, A. B. and Rupre 
cht, R.M. (1991) Blood 77, 1653-1656. Munoz. E. and Israel. 
A. (1995) Immunol) io logy 193, 128-136) 0 N F - k B (O fe&it \z 

£ o xxosmfrfe&it $ *u tj << ju x 0 m m t BPtki< Mil -t &<> 

-fflnf$icwm-t2> Z tfr-Sife-C&t) . N F - k BSttffcffllffcij 
43gfffcU NF - /c B^Sttfk^it^^/cfirB^^tc^Hi^^^B 

?Mfc&«£©ir£. 4»fiftffltt£©S«fcIi|ttfflj&<«*i 

:nb©S^iI^ifflitNF-/c b ©gttft£«iiH-r 

& C <h fc> fg£ $ tlT l#* 5 (Auphan, N. . DiDonato, J. A.. Rosette. 
C. . Helmberg, A. and Karin. M. (1995) Science 270. 286-290, 
Shackelford, R. B. . Alford. P. B. . Xue, Y. . Thai, S. F. . Adams 
. D. 0. and Pizzo, S. (1997) Mol Pharmacol 52, 421-429, Bitko 
. V.. Velazquez. A.. Yang, L. , Yang, Y. C. and Barik, S. (199 
7) Virology 232. 369-378) 0 LfrLfcA<&, C ft b © it « . 
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( 1 ) 1t¥m&* 7 ACct 0 5^itt-6^ffi. 

(3) &mKfc*m^xftm-f 

( 4 ) ±ie ( i ) ~ ( 3 ) &m<b-&frttTftm^ 

M#tfJlcli, 0»J*.{i\ N O ^ T N F - a © i& fil £ £ f c j£S H 
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s„ c nt> admits® t . ±m¥mizmtf>ztizm#. 

- f - <D J: o i£ & it M . IS6tt-fc'l'Ci-*©j;-7£R©aiL xf7'J 
* «J i * U > ? U a - il <F> «fc o it ^ 4* ?&ft?Hlifl2) $ # £ #ffl L T 

gffau %jem. ®nm, &itm±m. mmitmmz 

Tii, lB!:o^0. 0 1-1 0 Ong, JHL <!i^0. 1-5 
0 mg , J; 0 ffH \ lift I . 0-25 mgV h o #11 O £ & # 

Ko£#j0. 001-5 Oraggf , if I L < {il^O. 01~25mg 
S«x J: 0 I < lift 0 . 1 ~ I 0 »gg«£ <t 0 ft^ 

N F - iz B Ffig^HUi. NF-/c B(7)?£14{t(cJ:oT^fD$tir 

eiat^UiSiTi:, I L - I^TNF-att'Ct^ h 
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or. ig m m z tz u it m * ic ± # l t < -5 & s ft * > /< ? g * * a 

^oCi^'t^o ;f)€fyH:fc^t(iNO^TN F - a (0%.%. 
ZWMIrZ C i*<*a*T* S C £ A<fg££ (Fili on. M. C. 

and Phillips, N. C. ( 1997) Br J Pharmacol 122, 551-557, Tsao 
. P. W. . Suzuki. T. . Totsuka. R. , Murata, T. . Takagi, T. , Ohm 
achi. Y. . Fujimura, li. and Takata, I. ( 1997) Clin Immunol Im 
munopatho! 8J. 173-178. Cuzzocrea. S. , Zingareili, B. , Hake. 

P.. Salzman. A. L. and Szabo. C. ( 1998) Free Radic Biol Med 
24. 450-459), £ ^ tc s £f*tttt£*U W A ii Hk tin Je & 0 B t L T 

^ x « i'©j»«jic u l ^ 

3 ^ * -r /Hftft £ & ffi L HI £ in (* , NF-/cB(Af 3^ (fciO 
) E^l^stoDKA^Silil^ltoCi^^tl^ (Sa 
wa, Y. , Morishita, R. . Suzuki, K. , Kagisaki. K. . Kaneda, Y. , 
Maeda. K. . Kadoba, K. and Matsuda, H. (1997) Circulation 96 
, 11-280-284; discussion ll-285)tf)T% Z <D & U ^ t >l §h fy) b l& 

Z<D£nlz, NOfc«ktfTNF-al4filijftffl4ttSNF- 
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$LskM I . 2 - (i e r t-y^^;K;-/^- y) - 5 - 

urn i 

a ) G - i h * > - l - -f > / J ^ (8. 6g. 33mmol ) (J. Org. 
Chem.. 35. 647(l970)# as ) £ / ? / - j\, ( 500ml ) ic flo * x 4 0 °C 
JIJP*!lft. iiBi-f V7 ; ;l/ (I5ml. HOmmolK m&tifc (8. 5ml)£ 

jo^t 2 nmrnw Ltz, m&%LZi$® it ft u 

i^O^ttl^tto 6- / h * i/ - 2 - •> $ / - l - -i y ^ J 
> (5. 5g. 29nmol) ^fi/Co 

' H NMR ( 100MHz. DMSO-d,.): 6 3. 69(2H. s). 3. 83(3H. s) 
. 7. 2KHL d. J ~2Hz ), 7. 32(lH. dd, J =2Hz, 8Hz). 7. 53(lH. d. 
J=8Hz). 12. 58C1H. br. s) « 

b ) 6 - /• h * > - 2 - it * ■> S 7 - I - f > / > ( 5. 5g, 29 
mmol) f 85ml ) izmffi I , '^y-)Ail ( 10X. 2. Og). Jg 

<fc/«7->'$£ (60mg) . ^S£® UmD^-Jta^TTK^^Il^T . 5kg/ 
cm- t6NfrififfL/:> I r » £ ft fc»«**ET» 

101! Tkftffc-*- MM A/g^-u^ft L , * a a * '^tlHi L 

2-7W-5 - / b * v -f > ? >£ffi±/s»<!: Ltifcc dttti 
ft $3 + -6 C <i: < ft <£> E£<7) ft £ L fco 

c) 2-7-;/-5-n + ->f> *8mc .so* afbTk^ 

&-Stg£ (6.0ml). 48$ JUt7k#gg7kjg& (4.0ml)^ttlx.T 2 B#Pb1 

Sfil^MgiU:, ?i£ttf.:g|il£ v > (100ml). tK 

(50ml) izmtftl, Mlif J17 - > (#jl0ml) 1? £ £ j£ £ 4> *0 L 
. v - t e r t - ~? * & : s -h — * - h ( 7. Og. 32mmo 1 ) £ in ;i . 

A 0 
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x^;u=4 : 1) tiilL, *©fttt©£W-rs£g<:i:£#i (2.5g 

, lOmmol) ^rfifco 

J H NMR (400MHz, CDCl,): 6 1. 54(9H, s). 2.70(2H. dt. 
J=5Hz, 12Hz). 3.20(2H, m), 4. 43(1H. br. s), 4. 75(IH, br. s), 5 
.26(1H, br.s). 6.64(1H. dd. J=2Hz, 18Hz), 6.69C1H, s). 7.03( 
1H. d. J=8Hz) o 
2 

a) 6- / h * ■> - 1 - 4 > ? J ><DiKt>t) tc 5 - J h * ■> - l 
-4 y ? J V (5. Og, 31mmol) , y * / - ;U ( lOOmlK £58® -f V 
.7 S ^ (1.9ml, HnnnolX (1.2il)4ffl^T» # & 1 <P a ) 
£|nM£4>&<lF£fT<.^ y^y;^D7h?"77-( - (^ + -9" > : 
8£®x^yU= 3 : 1) c=ffiSUU <kV>m'&W.*:l5f h 5 - / h * •> 
- 2 - * + ■> S / - l - 4 y y t > (4. 5g. 23mmol) &mtz a 

! H NMR (400MHz. DMSO-d.) : <5 3. 73(2H. s). 3. 89(3H. s) 
, 7.02UH. dd. J = 2Hz. 8Hz). 7. 15(lH. d. J=2Hz), 7. 69(IH. d. 
J=8Hz), 12. 45(1H. br. s) 0 

b) 5-n + > >-2-t*y;/-l-0^;> ( 440mg, 2 
. 3mrool ) (6. 5ml)tc@S L , '^v^A&St (10%, 170mg) 

x *4~t'<5 A (20mg) . (4. 4ml)^Jn^T^J_<7) b) 

tn&OVkftZn^. 2-7;y-5-> K'/O^y (300rag) 
%®.>kf$.W)t ITiifCo C tliilSM-r S C <!; < & <D R l& <Z> t 

c) 2-T^y-5-y h * •> > ? >U£.jgLQl& 30% MzitfrM 
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JUitik. : s * + U" > (6. 2ralK 7k (3. 1ml). h'Jxf^7;> (I) 
0.55ml) » - t e r t - 7 f- ;U v> - tf* - h (440mg. 2. Ommol 
) %m^T, lf & 1 <D c ) <h^t*©»ft£fT<.** f£Stt£^ (300m 
g, 1. lmmol) £f# f; 0 

Silgfll 2 . 2 - ( t e r t - 7 ' h ± y ft J\s g - ;l/ 7 5 7 ) - 5 - 
[(E) - 2- (4-/f;nx-/b) xf-;M j 
> ^ y 

a) 2 - (t e r t-/l> + y^^^/l/7; / ) -5 - t K o 
* > -i y 9 y (270mg. L lmmol) <D f 'J if yfeffi. (0. 5ml) (C , 

Tn MJ y ^ >x;l/+«>i (360rag, 1. 3mmol) £ 1m 

> : g^^x^;l/= 4 : 1 ) Tft^ L . ftc/)$j1£lg£ ft 3 > 2 
- ( t e r t-yKy^^t:-/!-?;;) - 5-MJ7^to^ 
?>X7l/*^;l/**->^>y> (320mg. 0. 84inmol f# c 

'H NMR (400MHz. CDCU): 6 1.45(911. s). 2. 80(2H. m). 3 
. 30(2H, m), 4.50OH. br. s). 4. 70(1H. br. s). 7.06(1H. d, J=8H 
2), 7. 1K1H. s). 7. 25(1H. d, J = 8H2) 0 

I R (KBr) : u 3350, 2980, 1680. 1540, 1440. 1250, 1210 c 
m "'o 

b) 4-xf;;l/hl'i> (540mg, 4.7mmol) JC ii -r 3 - )V 5 
y (0.50ml, 4.7mmol)£jta;U 7 0 2 B^fitf*?- & £ J£fS&# 
SttL. ^7f 3-/^'7y^ift^4fiEU c*Ui lit eft© 
S © Jlfcl i: Lfco Af3-;|/t:7>l?|ft (240mg, I. Oromol) !C 
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7K7K ComDZljaz-. 1ST 2 l$ISHtt# L tzo £ ft & ^ f- * 

tttfct, WHl^'K^m, &7R^&t^* > •? A Tgjtg L 
^iESiLt (E) - 2- (4-/f;b7i-;l/) x x - ;U +' a 
>S£ (220mg)£ffi±fifc#|<Jt LTi/;o 

c) 2 - (t e r t — 7h + *>#7l/*K~/UTS y ) - 5 - h 'J 7 
;^D^>Xil/*-^nyO^> (260mg, 0. 69mmol). (E 
) - 2- (4 x Ji/l/) x ^ x ;U a > g£ ( 1 80mg) . h 7b 

x> (7ml). Pd(PPh 3 )<(30mg, 0. 026mmolK 2M^^t h'J^A ( 
0.99ml) . x?/-/U (3.0ml), £fc U f- * A (64mg, 1.5mraol)£ 

fc£ £ fcES £ L T if £ ft £ •> >J Y rt, * n v hH7 * - 

> : S|fxf;b= 4:1) T'fjfSS L. i^^^ttli^f 
«fi^fc^«J (190mg, 0. 54nmol)£$fc 0 

'H NMR (400MHz, CDC1 3 ): 6 1. 45(9H, s), 2.35(3H. s). 
2. 80(2H. m). 3. 30(2H. m). 4.50(1H. br. s), 4. 80(1H, br. s), 7. 
04-7. ll(2H, m), 7. 16(3H. m), 7. 26-7. 3 1 (2H, m), 7.39(2H. m) e 
Wl&W 3 . 2 - (t e r t-ZK^/l/l-/^- ;) - 5 - 

/ h jr > ft frtf — Jl << > > 
g^ffl 2 T L . 2 - ( t e r t - ~X h * •> * )U - 71/ T i 
y) - 5- [(E) - 2- (4 - /fib7x-^) xfi/H -f > 
^ > (190mg, 0.54mmolK EH i& 4 1: * X — ^ A (on poly(4-vinylpyr 
idine). 140mgK ^ ? a§ 3 V ± h 'J * A (450mg, 2. lmmol) . 

(3.8ml), tK (0. 8Bl)©S&«f£g£-e»L < 8t# Lfc 
o SlS?&£ft8£if-7i/ c« L, W$JI£7kft. 
§4LT, 7/1/fh Kl^tl (170mg)£»fco 

&lc. 7;l/ft KiE£4fc (I70mg)£y ? y - ;U (7. 0ml) fcigft? L 
, >T Wb;*- h «J "J A (270mg, 5.5mmol) , (0.10ml) , Z.» 
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{l-?>if> (1.87g. 22mmol)£to;t, Ific3 OM^Lfco * 9 
ttKU if 3 Jilifl:&^ (76mg, 0.26mmol) &mtz 

O 

'H NMR (400MHz. CDCh): 6 1. 45(9H. s), 2. 82(2H. m). 
3. 3K2H. m), 3. 90(3H, s), 4. 49(1H, br. ), 4.72(1H, br. ). 7.27 
(IH. m). 7. 87( 1H. in). 7. 88(1H, m) c 

jgatfll 4 . 2 - (ter t - 7 ; 7 ) - 5 - 

ft ;!/ jf 4 -> Y > g > 

1 

ggif #1 3 "cr p fi% L fc. 2 - (t e r t-7^^;K:-^7; 
y ) - 5 - / h 4r. •> -h )V * - )\, 4 y y > ( 76mg, 0. 26mmo I ) £ * 9 
J - Jls UmDlzmmt , 1 N 7k 8Ht h U ^ (0.29ml. 0. 

29mmol) SrftJX.. 1. 5 B# PeSI Jn & S jft L fc 0 £ tC £ * c # f? L > 

Tft©^£(fi£Wli- (58mg, 0.21mrool) £f#£ c 

'H NMR (400MHz. CDCl,): 5 1. 45(9H. s). 2. 85(2H. in). 
3.33(2H. m). 4.50(IH. br. ). 4.75(1H. br. ). 7.30(1H. m). 7.93 
(IH. m), 7.94UH, m)o 
2 

a) 2-7W^>^>(6. Og, 45mmol) t* U ^ > (7 ml 

) KjgjgL. 7K7K"e^iP L (4.5ml, 47.3mmol)£ 

#rtti LfcStlS£j!tIR L. 2 -7-tr hr $ K-C >^>(5. 6g. 32mmol 

4 4 
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) £f»fc„ 

b) TJln>n.MT. **T?fc*lLfc* m?k&1t7 IV i - O A (3 
. 4g, 25. 5mmol) © 1 , >/g& (20ml) iC x Jgft 

7-bf-;l/ (I. 11ml, l5.5mmol) tSTtfcc i®T**7f£^ 2 — T -b 
h T ~ K > y >(5. 6 g . 32mmol) <D 2 - : J ? a n x. ? y (40 
ml) ^in^fc, M^T2. 5 BtFalRJS;* 5 & £ I? * 7k 7? 

T-bhTi K- 5 -T-bf-;U-f >$r><2. lg. 9. 8mmol )&i# £ c 

: H NMR ( 400MHz. CDC1.): o 1.95C3H. s). 2.58(3H. s). 
2.82-2.87C2H. m). 3. 32-3. 38(2H. m). 4.77UH. m). 5.65C1H. br 
oad). 7.3HIH. d. J=7.8Hz), 7.8K1H. d. J=7.8Hz). 7.82(IH. s 

) o 

M S (FAB) : m/z 218(M+H) * 0 

c ) Tkfltitf- h »J O A (5. 6g, 140mmol)0 7K/§7& (60ml) £-50 
tlcftiflL, II (2.67ml, 5I.7mmol) tITL/:. * (I 2 - T -t 
h T i H - 5 - 7 -tr f- /K > ^ >(2. I g . 9. 8mmo DOyt + t>lg 
% (70ml) MS"? 3 B#Rg.S# Lfco £ft> « £ * ?k c= *P L 

s §e h u * ^^m^xmmo^m^^m i re, 

Z 2 -7-fcr h7 $ K - 5 - # * <> > ?'>(2. Og, 8. 9mmol)£ 

'H NMR (400MHz. DMS0-d 6 ) : <5 1. 77(3H. s). 2.77-2.82(2 
H, m), 3. 17-3.23(2H. m). 4.76(1H. m). 7.32(1H. d. J = 8.7Hz), 
7.75C1H. d, J = 8. 7Hz), 7. 78UH. s). 8. 12(IH. d. J = 6. 4Hz). 12. 
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70OH. broad) * 

M S (FAB) : id/2 220CM+H) ' a 

d ) 2 - 7 -tr h T ; K - 5 - ij )V iK * •> I' > ^ > ( 2. Og. 8. 9mmo 
(12ml) , iglggg ( 12ml ) !;|SL 7 1$ Fsl ft] & 3 % L „ 

2-7W-5-*^t:+H > yy&mi& (1.9g. 8. 8mmoi)&i# 

/Co 

1 H NMR (400MHz, DMS0-d s ) : o 3. 04(2H, m). 3. 33(2H, 
m). 4.03(1H. m). 7.39(IH. m). 7.80(111. m), 7.84(1H. m), 8.29 
(3H. br. ). 12.82UH. br. ) 0 
M S (FAB) : m/z 178(M*H) 

e ) 2 - 7 S J - 5 - iJ Jlstf * > << y Y > ( 1. 9g, 8. 7mmo 

1 ) £ IN h 'J ^ (17. 4ml) . ^ ^ + > (38ml) 

, 7k ( I9ml) . ^-tert-'Tf*^-* , *-h (2. Ig. 9. 6m 
mol)©^^tl^M^-cr 3 0 # Hit # L o Eioi^ftii ^^tft 
tb L . til*^ii> /#i5-j$E§4 L TiHtp^ (L8g, 6. 
SmmoD^rfU/.: > 

5 . 2 - ( t e r t - 7 ^y^^.f-^7 ; ; ) - 4 - 

a) 6 - X h + x- l - -f > ? J y <D Rt> 9 4 - / h * : s ~ I 
-4 yV J y (l.Og, 6.2mmolK * 9 J - (20ml) , SHIK* V 
~7 x )\/ (0.8lml. 5. 9nmolh (0.25ml) &fflt»T. §gif ffl l 

h*i/-2-***>* / - l - 4 y V J y (350mg. l.8mmol) 

/Co 

■ H NMR (400MHz. DMS0-d 6 ) : 6 3. 60(2H. s). 3. 90(3H. s) 
, 7.33UH. m). 7. 47(lH. t. J = 8Hz), 7.69(1H, d. J=8Hz). 12.70 
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(IH. br. s)o 

M S (FAB) : m/z I92CM+H) 

b) 4-/Ky-2-t+y;/-l-Ofy> ( 400mg, 2 
. lnmol) (7.6il)iCBJJ L. '<7-;nS* (51 200mg). 
»*» (0.50ml) ^ AO ^. T I? ffl m T . fEfl. 5B#H«#L 
tz'&, 1 . (D Jjiii 1 <P b) £|5|t*«!>»ft£fTt»* 

-4- / h * W > > (290mg, 1.8raol) £8 fc<, 

1 H N MR (400MHz. DMS0-d 6 ) : 6 2. 45(2H. m). 2. 98(2H, ra) 
. 3.68(1H. m). 6. 72C IH. d. J=8Hz). 6. 77(1H. d. J=8Hz), 7. 09(1 
H. t. J=8Hz) 

M S (FAB) : m/z !64(MrH) 

I R (K8r) : v 3 150. 2940. 1590. 1480. 1260. 1070 cm " c 

c) '2 - T i J - A - / V * : s 4 s ? > (290mg. 1. 8mmol) £30 
Si £fc*£Sfc-ftlfc (1.8mlK 48X (1.2ml)£ffl 
l»TR>fH«, i> (5.9ml). ?K (3.0ml). h >) x f- ;U 
T = > (#j0. 55ml ) . y-ter t--/f*^-t^-t> (420m 
g. l.9mmol) tfflUt, SUgffl 1 . £> :fr& 1 (D c ) £ l^t&WJift & 

&0>*&tefi£-W$"©8l®fl:&fll MIOmg. 0. 45mmol 
'H NMR ( 400MHz. DMSO-d,): o L39(IH. s). 2.59(1H. mj 

. 2.7K1H, m). 3.04(2H. m). 4. 16UH. m), 6. 56(1H. d. J=8Hz). 
6. 61(111. d. J=7Hz). 6. 93C1H, t, J=8HzJ, 7. 09(1H, br. s). 9.0 

9(1H. s)o 

M S (FAB) : m/z 250(M+H) " 0 

tg&ffll 6 . 2 - (tert-^^^/l/t:-^7;y) - 4 - 
[ (E) - 2- (4-y^;l/7xx;t/) xf-^i < 
y y > 

a ) 2 - (t er t-yh + ->AAt:i^7;;) - 5 - t K o 
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* •> i > ¥ ><7> \\ & try iz 2 - ( t e r t - 1 b * >• * Jl> x * T ; 
/ ) H-tHD + H>/> (UOmg, 0. 45mmolK f 'I / > (0. 
5ml h ftfTk h 'J 7 d ^ * > x ;U* > g£ ( 9 1 ju I. 0. 54mmol)£ffl 

^r. giiiffl 2 . <Da.) tmmomttZn (.>, >^y/^D7|> 

r^7<-(^ + -9->: X f- ;U = 3 : I ) T'ftSL, 2 - ( t 
e r t - 7 b * : s ft Jbtf — JlT i J ) - 4 - h'j7;l/tn^>^ 
;U*x/U;*-* •>< > (I30mg, 0. 35mmo I ) £ f# 0 

'H NMR ( 400MHz, CDC1 3 ): 6 1. 45(9H, s). 2. 90C2H. m). 
3.36(2H, n». 1.520H. br. s), 4.72(1H. br. s). 7.08(IH, d. J=7 
H2), 7.25C2H. m)o 
M S < FAB) : m/2 382(MfH) " c 

b) 2 - ( t e r t - 7 b * > ft Jls # — Jl T i J ) - 4 - h >J 7 
AtDO>X**-/^+H>^> ( 130ns. 0. 35mmolK ( E 
) - 2- ( 4 - / f- H 7 x —Jl>) if;A*'n>| UlOmgK h ;P 
x> (3.4ml), Pd(PPh 3 ), ( 15mg, O.Ol3mmoO, 2 11 h 'J 9 

AtK@?^ CO. 5ml), s-9 J-)\y (1.6ml), JgftUf-^i. (32mg, 0. 
75mmon £ ffl t> T . S g ff'l 2 . ©c ) i !sj $ O ft ft £ < f t > ') * 
V;^n7F^77<- (^4-^ > : g£g£x^ /U =6:1) 

u rKoim&mzm zmmii&m aomg. o.20mmoi> 

'H NMR ( 400MHz. CDC1 3 ) : 8 1.45(9H, s). 2. 36C3H. s). 
2.8K1H. dd, J=5Hz. 16Hz). 2.93(1H, m), 3. 30(1H. dd, J=7Hz, 
16Hz), 3.42C1H. dd, J=7Hz, 16Hz). 4.50(1H. br. s). 4. 77(1H. b 
r. s). 7. 05(1H. d. J = 12H2), 7. 12(1H. d, J = 12Hz). 7. 18(3H. m). 
7. 42(3H. m) 0 
M S (FAB) : m/z 349(M) ' „ 

Mi&ffl 7 . 2- (t e r t - 7" K-/^^t:-/l/7 ; 7 ) - 4 - 
/ b * •> J] )V *K — JU 4 > y y 
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t8i& W C . U &f&Ltz, 2 - ( t e r t - ~X Y •> ii - Jl 7 
W ) - 4- i(E) - 2- (4 - ^f^7x-A) xf-;i/] 
> > (70mg, 0.20mmol) N W & it * X «5 A (on poly(4-vinylp 
yridinc). 53mg)s y ? iS 3 ^7 §£fi£ h 'J ^ A C 170mg. 0. 79mmol) 
, + <l.5mlK 7k (0. 3ml)£ffi ^T, giSW 3 . i|5j^© 

mttZ'n^s 7/Uxt KS^«5 (73mg) «r»/r 0 

7;bft Kfi&ft (73mg) £y 9 J - A> (3ml), ^7 > it 
^h'J^A (120mg, 2. 4romoO , m®t (44#1), -&fl:-7>#> ( 
800mg. 9. 4mmol) jytjgj 3 . tilOSft^iTl', > 'J 

«L. (3C©tttttt«-W^5»H{k^«! (45mg. 0. 15maol) £»fc« 
H N : M R ( 100MHz, CDC 1 . ) : o 1. 4SC9H. s). 2. 84(1H. m). 
3. 17(1H. m), 3.30C1H. m), 3.62(1H. m). 4.47(1H. br. s). 4.7l( 
IH. br.s). 7.24CIH. m), 7.39(IH, d. J=8Hz). 7.85UH. d, J=8H 
z)» 

MS (FAB):m/z 292(MfH) ' . 236(Mf H-56) " , 

nmm i . 4 - ( 2 - > ^ _ ^-7 w ) - 5- ^^^^^^ 

2 . 3 - d ] eu x > 

•I -7DD-3-yf;l/fxy [2. .3 - d ] f'J ;y> (92mg 
, O.SOnol) (J. Pharm. Soc. JAPAN. 109. 464 ( 1989) #38) > 
2-7;H >y> ( 330mg. 2. 5ramo I) £f£*ii?/-;U ( Imi ) # 

-c\ 7/i/n->^^T, 4 o ^p B ijo^iiM l tzo mmtmEEgzix 

& y> tltz &.m£ > U ft f IV 9 p v h $r ^ 7 * - ( ^ * if > : g£6£ J. 
3^U=5 : I) TttKU ^©^ttffi^Wt-^^^fk^^ (UOmg, 
0. SOmoOZ'&tZo 

'H NMR ( 400MHz. CDC1,): 6 2. 47(3H. s). 2. 94(2H. m). 
3.50(2H. m). 5. 11(1H. m), 5.65(111. br. ). 6.80(1H. s). 7.19-7 
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. 27(4H. m). 8. 4TOH. s) 0 
M S (FAB) : m/z 282(MtH) - 0 
||£2_. j - (2-py-Jl/7 - 7) fx; (3, 4 - d 3 

[3. 4-d] t* 'i ^ ^ > ( 90mg, 0.50mm 
ol) (J. Heterocyclic Chem. . 30, 509(1993)#PJ t2-TlJ 
<< s ?y (200mg, L5mmoi) £f£ii:c- ? / - (4ml)4> Cv 7;^' 

&v'j#'y f ;i/?D-7b7'-774 - c bif Br x /u : >^y-;u=2 0 

: 1) SU <j-£mSIftl&#3 (30mg. 0. llmmol 

) £^.1, 

'H NMR ( 400MH2. DMS0-d fc ): <5 3.02C2H. m). 3. 38(2H. m) 
. 4.99(1H. m). 7. 17(2H, m), 7. 27(2H. m). 7.74(1H, s), 8.17(1 
H, s), 8.44C1H, d, J=6Hz). 8.52(IH, s) Q 
M S (FAB) : m/z 268(M+H) ' 0 

HjfeM 3 . 4 - (2-<(>y-JlTi;) - 7 - /^;l>fx/ [ 

3 . 2 - d 3 e');-/y 
4 - 7 n p - 7 - y f- ;U f- x. / [ 3 . 2 — d J t" 'J i > > ( 74mg 
. 0. lOmmol) i 2 - 7 ; M > f > ( 270mg, 2. Ommol ) 2r$£*£x? 
J -il (3b1)*T, t ;u > S^T. 1 ^FalAn^a^ L 

if> : ft|xf^= 1:1) ttSL ^<D^^ffi^*-f ^^H-fh 
(83mg. 0. 30flimol) 
'H NMR (400MHz, DMS0-d 4 ) : o 2. 33(3H. s). 3. 03(2H, m) 
, 3.33(2H, m), 4.98UH, m). 7. 16(2H, m), 7.24(2H, ra), 7.71(1 
H. s). 7.98(IH. d. J=7Hz). 8.5KIH. s) Q 
M S (FAB) : m/z 282(M + H) " 0 
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MMEJL- Lz l - - 4 > ?-JlT x J ) t" a a [2, 3-dJ 

4 - 9 n a foo [ 2 . 3 - d ] t* V i : J y (83mg, 0.54mmol) 
(J. Chem. Soc. 131(1960), J. Org. Chen.. 26, 3809(1961) # 
m) £2-Ti/4>y> (220mg. l.6mmol) £g*:r. ? y - /u ( 
5ml)4 I T : , T A3'y%mj. 1 I$l3j!n&jg% I tz 0 i£&£tf£EE@£ 
L T $ t> ft g& £ > 'J y ji {? a h r v 7 -f - (ftgif^) 

T»8U &©«ffi£W<r£JliiIit£#3 (38mg. 0.20nimol) £fH 

tz 0 

'H \ ! MR (400MHz. DMS0-d f ): o 2.96(211. m), 3. 32(2H. m) 
. 4.92(111, in), Li. 57(111. n). 7.05(111. m). 7. 16(2H, mj. 7.25(2 
H. m). 7.5K1H. d. J=8Hz), 8. 13(IH. s). 11.4(111. br. ) c 
M S (FAB) : m/z 251 (MtH) " 0 

ILMLL- 4 - ( 2 - > _ ;l 7 j y ) ?• x y [2, 3 - d j 

a) &*ftK(L7ml) !=*»T, ^ttU.Tal) £n§TLfc&. 2 
- T > / f*7i>-3 — # ;U >' ^ x + ;i, x 7 f /U ( 2 . 8 g , 16.4 
mmol) ^rto^^S-c 2 H#F H Ufft L - ,g & £ #E g * ffe . x - t- ){, 

Jli JIT i ;ft7i>-3 -^;l/t:>|xf;uxf ;K3.0g. 
l5.3mmol) ^(Ifco 

b ) 2 - Jl i Jl>T i J =f- * 7 x. > - 3 - AAt^/Rxf 
T-/K3. 0-g. 15.3ramol) £ * ;U A T ~ K C 12ml ) lCi£ft?L, * T 
>*x^M3. Og. 48. 2nimol) ^iD^TlSO °C T' 6 B# FbUI ft I ti 0 

t54-bFn + i'fxy [ 2 . 3 - d ] f U ; y Xl.ig. 11.0 
mmol) %:%tz a 
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'H NMR ( 400MHz. DMSO-d,) : a 7.39(111. d. J=5.8Hz), 7. 
58(1(1. d, J = 5.8Hz), 8. 1H1H. s). 12.45(1H. broad) 3 
M S ( FAB) : m/Z 153(M+H) 

c) 4 — t K □ ^ •/ f x ; [ 2 . ;i -di t* V i v > ( 300mg. 2 
. Ommol) is Kit l ) > (1.5ml)*. I 1$ ffl Jp ft £ & L fc o 

& ME @ £ L T n h tl 4 - t d d f- x J i 2 , 3 - d ] t° 'J ; y 
>4»KtoCi:<£< 2 - 7;;-f 8. Ommol) £ g& 

x?/-/U (6o»l)*T-, T;U3*>m»ST, 2 a# ft to M ftE L o & 

/\*^>:@t$x^,U=5 : 2) ^fifHU, i^^^ttS^W^^^ 
SI{b£#J (ISOmg, 0. 56mmol)&ff fc„ 

• H N'MR ( 100MHz. CDCI ,) : o 2.98(2H. m). 3. 50(2H, m). 
5. 15(IH, m). 5. 33(1H. or. ). 7. 08C1H. d, J=6Hz). 7.21-7.29(5H 
, m). 8.54UH, s) 
M S ( FAB) : m/z 268(M+H) " 0 

nrnms . 4 - ( 2 - ± y y ~ ± r i / ) 7 p r 2 . 3 - d 3 e 

a ) -7 o / — b U 'I ( 0. 50 g . 7. 6mmo I > . :-H7/l/ft F 
(0. 32 g. 2.7mmolK h'Jxf A7i> ^0. 40ml. 2. 9mmo l ) £ h ^ 
xv (8. 7ml) IC&SBL, I0^F B 1jta^iiflR L tz, S *t r£ £ «S ft] A tS ?K 

- T = / - 3 - > T y 7 ? > ( 0. 27 g . 2. 5mmo \)*b'&tZo 

b) 2-7; /-3-y7775> (270mg, 2. 5mmol) . h'Ji 
*;UtT A h * / - h (1.5ml. 9. Ommol) „ HKTkfifctfc (0.18ml. 1. 
9 tfinoDOl&tl^ I 3 0 tt? 2 $ Pal JD Tilsit L fc* lxfi$f££ft£!l 
L. 2-7; /O/V ( 670mg. 5. Ommo 1) . gfc g£ i- h'J ^ X\ (64 
Omg. 7. 8mmol) N S^SS (I. 1ml. l9mmo 1 ) £ ft] T £ ^i: 1 3 0 tf 
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2 &fmm®>&mi fc„ m^^mfE^^i-cm^ntzmm^ •> *) -n v 

< - + > : SfSif;l/= 2:1) Z't&& L 
, ftO«ttil*tt5«fift^i (44mg, 0. 18nmol) ^ifc, 

1 H NMR (400MHz, CDC1 ,) : 6 2. 98(2H. m), 3. 47(2H. ■). 
5.05CIH. ■). 5. 37C1H. br. ), 6.63UH. s). 7. 20-7. 30(4H. m). 7 
. 47C1H. s). 8. 44(1H, s) 0 
M S (FAB) : m/z 252(M+H) " 0 

I R (KBr) : v 3490. 3250, 1620, 1590. 1510, 1480. 1140 cm 

HtSfflJ 7 . 4 — (2--f>^'-;b7;y) b' 7 v p [3, 4 - d 

3 h* 'J i •> > 

4 - t K p * ^ f 7 v d [ 3 , 4 - d 3 t' ') i > > ( 140mg, I. 0 
mmol) s +*->i{t'J> (3.0ml), y / f ;i/ 7 - 'J > (0.39ml. 3. 
I //raolK ftK 2 - T ~ 7 f > > (400mg. 3. Ommol) 

^igj (ISOrag, 0. 56mmol)£rf#fc 0 

'H NMR ( 400MHz. DMS0-d,.) : o 2.95(2H. m). 3.34(2H. m) 
, 4.94(1H, m). 7. 17(2H. m), 7.27C2H. m;. 8.12(111. s). 8.26(1 
H. s). 8. 33C1H. br. )o 
M S (FAB) : m/z 252(M+H) " 0 

nmm § . 7 - (2--r>^_;u7W) - ^ - h «j 7 */ p [4 

. 5 - d ] 

4 . 5 - : J 7 ; ; - 6 - ? d n t* 'J ~ > ( UOrag, 0. 97mmol)(J 
. Am. Chem. Soc. . 76, 6073(1954) #P.S) . ffiifiK -f v T ^ ;U (0. 
15ml. I. lmmol)£S£&v**-9- > (7ml)*. 1. 5 ^Pal to % L 
tzo Kffc&£#ifl L . 2 - 7 $ y f > > (280mg. 2. lmmoH £1]Q 
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TLX $ h «C I B# Pal jto&iS flit L tz> RJSSE^fi-? — afeJKE L . £ C 
y;l/?D7 h^^7 ^ - (iM.it A * is > : / 9 J - ;u = 2 0 -. L) 

&#J (lOOmg, 0.40miiol)£»fc 0 
mp : 229 -231 °C 

'H MMR ( 400MH2, DMSO-d 6 ) : o 3. 09(2H. ro), 3.25(2H. n) 
. 5.02C1H. m), 7. 17(2H. m), 7.24(2H, ■ 8. 39<IH, s). 9.07(1 
H. br. ). 15. 94 ( LH. br. ) 0 
M S (FAB) : m/z 253(MfH) 

%MW 9 . 7 - C 2 - i > g - 71 7 ; J ) ttt'/a [ 5 . 4 - 
d j t° l ) i y > 

4-->7/-5-xF^yyf b>7-; y * * * v - ^ ( 240aig, 
1.5mmol) (J. Am. Chem. Soc. , 88, 3829(1966). Bull. Chem. So 
c. JAPAN, 43, 187(1970) v Bull. Chem. Soc. JAPAN. 43. 3909( 
1970) #l&) . 2-Ti /4>V> (580mg. J.4mraol) v&M*-? 

j -)i (2ml)*, e. 5 mmmmmm i tz* &m&mfc%£: i r?# 

n * x u ti ? >\> * d v h ?* 7 7 i - i i*it * r is > : its 

xf;l= 1:4) 7«IL fc©^ttfI£W^ S^Mft^ (56mg 
, 0.22mmol) £f#fc Q 

1 H NMR (400MH2, DMS0-d s ): 6 3. 12(2H. m), 3. 30(2H, m) 
, 4. 97(1H, br. ). 7. 16C2H. m), 7. 23(2H, a). 8. 37(1H. br. ). 8. 
5KIH, br. ). 8.62UH, s) D 
M S (FAB) : m/z 253(MtH) ' 0 

mum i o . 3-y^^-4- (2 - i > y-JiT i s ) 4 v * 

±V_u [ 5 . 4 - d ] e'J ;y> 
5 4 
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'/ - H> (320mg, l.8mmol) (J. Org. Chem. . 29. 2110( 1964) #"3 
) x 2-7;/0^> (710mg, 5. 3mmol) £gj£x 9 / - )l ( 3m 

jt£#! (270mg. 0.38mmol)^^^ o 
mp : 208 3 C 

' H NMR (400MHz. DMS0-d 6 ): o 2. 62(3H. s). 3. 1K2H. n) 
, 3.35C2H, in). 5. 12(1H. m). 7. 17(2H, m). 7. 24(2H. m). 7.60(1 
H. br. ). 8. 46C1H. sJ 0 
M S ( FAB) : in/z 267UHH) 

I R UBr; : v 3260. 1590, 1500. 1460. 1320, 1250. 1220 cm 

nmm 1 1 . 7 - (2 - <>y-^7 ; ;) f- 7 v □ c 5 . 4 - 

d ] bf 'J ^ y y 

7->ODf7'/D f 5 , 4 - d ] tf 'J ; > l 50mg. 0. 29mmo I 

) (J. Org. Chem.. 26, 4961(1961). Chem. Pharm. Bull., 16. 7 

50(1968)#.BS) 2-7W-f>* r > i'120mg. 0.90mmot). -rffl^T 

*t^:ft8if^=2 : 1) -*?»tSU ft CO ftttfl WT o «H 
(41mg. 0. 15mmol) Zmtio 
1 H NMR ( 400MHz, CDCl o ) : o 3.0K2H, m). 3.50C2H. m). 
5. 14(1H, br. ). 6.33C1H. br. ). 7. 19-7. 28(4H. m). 8. 56(1H. s). 

8. 74C1H. s) 8. 49(1H. s) 0 
M S (FAB) : m/z 269CM+H) " 0 

|MJ_2.. 2 - (2-^>?'-/UT^/) -1-^7-2, 3 
. 5 , 7 - jr h 7 7 f -f > > 
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2 _?oD-l-f-7-2. J , 5. T-f^Tf-fvfV ( 
50mg, 0.29mmol) (J. Org. Chem. . 26. 4961(1961) , J. Chem. S 
oc. (C) 1856(1967) #83) . 2-7WOf> ( 120ing. 0. 90mmo 

i), zm^r nj&ffl i tmrnvrnftziji.*, •> ^y^?o7i> ? 

=>7 4 - Cs**>:ft»xf-*=3 : 1) -?»§3 L . fit 
ZUMitS® (41mg. 0. 15mmol) 
'H NMR (400MHz. CDC1,): o 3. 08(2H. m). 3. 53(2H, m), 
5.25CIH, br. ). 6. 99(1H. br. ). 7. 22-7. 30(4H, in). 8. 66(1H. s) 

o 

M S (FAB) : m/z 270(MIH) " , 
||ffljNgjJ 3 . 6 - (2-Y>y-;UT-:/) - T -^;M7f 

7 V p [ 3 . 4 - d ] e ') : / > 
3 - 7 i y - 5 - / f - ;p - 4 - -f V f - T v - ft iJ fV »K — h V A- ( 
270mg. 1.9mmol) (Arch. Pharm. Ber. Dtsch. Pharm. Ces. , 301. 
611(1968), Angew. Chem. internat. Edit.. 6. 83(1967) #BS.) 
„ Mlif (l.Sil. 12nmolK *t7kBfc& U.9b 

1. 20mol) (Ol&ft^l 3 0 °C77 2 HtRIIfln&jSjt L tz 0 
Etg«jl . £«x 9 J - il (3ml). 2-7 - / f ( 780mg, 

5.8mmoI) ^tox.7T. $ £ <C I Bffif} jQ*ftig»it L tz. & £ M ff § £ 
LTif t»tlA:«a«- •> 'J * f a 7 f- ^'7 7 ^ - ( ig ft /• f- 1/ > 

: s§xf/i= i : 3) n-mmi. fcow&mzni-t zmmit&m 

(lOOmg. 0. 35mDiol)^f^/Co 

1 H NMR (400MHz. DMSO-d*) : 6 3. 04(3H, s). 3. 14C2H. "■) 
, 3. 39(2H. m). 5. 12(1H, m). 7. 18(2H, m). 7.25(2H, m), 7.32(1 
H. br. ). 8.35UH. s) 0 
M S (FAB) : m/z 283(M+H) " , 

MMMAJ-- 7 ~ i 2 ~ i > ? - Jl 7 l J ) ~ 1 • "LzJLI-Ul 
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- I II - b' 7 7 a i 4 , 3 - d ] g U - > > 
7-)oo-l, 3 -y>f - 1H -t'vvo [4, 3-d] 
b* 'J ; y > (28mg, 0. 15mmol) (J. Med. Chem.. 31. 454(1988) 
#JR) x 2 - 7 ^ y -T > 9' y (66mg, 0. 50mmo I ) > MJxf^7^ 
y (30/il, 0. 2jumol)^^;j^^ft ^ f- U > UnU*. 2 B#Fa1An^iI 

5 7 4~ > :^|xf;l, = 1 : 4) -cllSU &®«J&fil 

^tt^ilft^^ (26mg, 0. 093mmol)£^fcc 

'H NMR (400MHz, DMS0-d 4 ) : 6 2. 38C3H. s). 3. 09(2H, m) 
, 3. 39(2H, m), 4. 14(3H. s). 5.06C1H. m). 7. 17C2H. m), 7.24(2 
H, m), 8. 26(1H. s) e 
M S (FAB) : m/2 280(M+H) " 0 

% fife m 1 5 . 4 - (2-Q^-/l/7; / ) b''l F [2, 3-d 
3 hf 'J ; y > 

4 - t K □ * > f U K [ 2 , 3 - d ] eij;y> ( 150mg, 1. 0mm 
ol) (J. Am. Chem. Soc. . 77, 2256(1955) % ** : si&it<) 

> (1.0ml K 2 - T $ J <f y 7 y ( 270mg, 2. Ommol) » f- 'J x f ;V 
7~> (I. 4 ml. lOmmolK <R S> > ( 5ml ) £ ffi 1 * ~C HiSfcff'l i 

± t m $k <o J* ft £ a <. » » •> u -h f a v h y 7 7 < - ( m m x * 

;u : /• ? y l 9 : l ) L> fc<z>#Jttit&W-f otilUt 

£429 (60mg. 0.23mmol) £f#fc 0 

'H NMR (400MHz. CDCU): 6 3. 06(2H. m), 3.39(2H, m). 
5. 05(IH, m), 7. 17(2H, m). 7. 26(2H, ■), 7. 51(1H. m). 8.60C1H, 

br. d). 8.65(1H. s). 8. 80(1H. m). 8.98(IH. m) o 
M S (FAB) : m/z 293(M4H) " 0 

mmm 1 6 . 4- cn- (z-r^-<n -u- / f-^r i j 

) - 5- ^f;l/fiy [ 2 . 3 - d ] b: D i -J > 
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Wi MZ MMW l . tfMt&tk 4 - ( 2 - i > ? - jit i s ) - 5- 
/ f- ;l/fx y [ 2 . 3 - d ] k* U ^ >" > (29mg, 0. lOmmol) Z&M 
if * *A,*JUI*T i K ( 0. 5mi) IZ m W L . *. m it + h >) <5 A (4.4m 
g, 0. llmmol)£#Q;i> Ifit 1 0#|8]tR#Lfco SioI^ilca-? 
4fc;<f;U (7.0 /z 1, 0. llBmoD^jta^SS T? $ t» lc 3 0 #Jf# L 

;^D7^'57^ - ( ^ * > : ftfi i f ;U = 2 : 1) fit 83 L 
x ftO«Stt^*W-r*«lgft&*!l (20mg, 0. 070mmol)££|/Co 

'H NMR ( 400MH2. CDCU): 6 2.60(3H. s). 2.87(3H, s). 
3. 13C2H. id). 3.3K2H. m), I. 87C1H. m). 6.98C1H. s). 7. 17(2H. 

m). 7. 23C2H. m). 8. 59(1H, s) 0 
M S (FAB) : m/z 296(M*H) - 0 

^SfeM_I_L- 4 - (2 - -f >^z;b7 ; y ) -5--7x-/t^J. 

/ [ 2 , 3 - d "j b° ■) § -j y 
4-?ao-5-7i-^fxy [2. 3-d] t' 'J ; •/ > (50 
mg, 0.20mmol) 2— TXJ-iy^y ( 1 lOmg. 0. 80mrao I ) £ ffl t« T| 

t>:IKxf;i,= 2 : DTliL, * tf> «j ft ffi W "T £ BMit 
h¥h (67mg. 0.20mmol) ^}|f: 0 

'H NMR (400MHz. CDCl 3 ): o 2.54(2H, m). 3. 27(2H, m), 
4.92(1H. m). 5. 18(1H. br. ), 7.03(1H. s). 7. 1S(4H. m). 7.21-7 
.35(5H. m). 8. 53(1H. s) 0 
M S (FAB) : m/z 344(M+H) * 0 

1 8 . 4- (2-^>^-;UTW) - 5 - ( 2 - f J- .r 
^) fx / [2, 3 - d ] b* ') ; •/ > 
4_/7 DO _ 5 _ — ;b) f - i / [2, 3-d] b''J ; 
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y s (50mg. 0.20mmol) 2 - 7 ■ y^f >^> (ItOmg, 0. 80mmo I ) 

m^x mmm \ t m m <d m ft z n , •> u *> ? ;u ? □ -7 ^77^ 

ol^lt^t) nOmg. 0.20mmol) £fH/:„ 

1 H NMR (400MHz. CDC1 3 ): o 2.66(2H. m). 3. 34(2H, m). 
5.00HH. m). 5.77(111. br. ). 6.85(1H. m). 6.89UH, m), 7.18(4 
H, m). T.22(IH. s). 7.29(1H. m). 8.55(IH, s) c 
M S (FAB) : m/z 350(MtH) • 0 

IMU. 5 - l 2 - 7 U ;U ) - 4 - ( 2 - ^ >/-/i/7 ; ; 

) f x y [ 2 . 3 - d ) e ') ; > 
a) x ii, 2-r-;y-4 - (2 - 7'|/i/) ^t|-:7x>-3- 
*^sK*->l/-h ( 500mg, 2. lmmol) -t ^ A 7 ; K (4ml)4 3 x 1 

L, 5 - C 2 - 7 'J ) H-t Fn + yfi 

y [2, 3-d] f.'J ; i?> (330mg, 1.5mmol) Z'MtZo 

'H NMR ( 400MHz. DMSO-dO : <5 6.56(IH. m). 7.56(IH. d. 

J = 3Hz). 7. 72(2H. m), 8. 14C1H. s>, 12. 52 ( 1H, br. d)., 

b ) 5 - ( 2 - -7 u n ) -4 - t Fnryf x/ ; 2 . 3 - d ; 
f'J ■ ■/> (180mg, 0. 80mmol)£ ^ * ->J£it 'J > (2.0ml)*, 2 B# 
L f: ; if $£M£g£ LT^ti/c 5 - (2 - 7 'J;H 
-4_*pp^i/ [2. 3-d] t? 'J = 9 > Z&n? © C £ < 
% 2 - 7 ; / > f >' ( 130mg. 0. 98mmolK Ml xf-/l7 ; > (0. 
90ml, 6. 4ramo I ) i: ? 7 - ;U (511)1)4" c\ T ;b > ^ it T\ 2 

?D7K77f - ('\*1f>:g^x?-/U=2 : 1) T' H Si? L , 
&©«!lttlI£*i-rS«IIHfc£«5 (130mg, 0. 39mmol)£ ?# tz„ 
' H NMR (400MHz, CDCl,): 6 2. 86(2H. ■). 3. 43(2H. m). 
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5.14C1H. id;, 6.40C1H, ■). 6.44(IH. n). G. 79(111. br. ). 7.09(1 
H, m), 7. 20-7. 30(4H, m), 8.53(111. s) 0 
M S ( FAB ) : m/z 334(M + H) " 0 

Hill- 4 - ( 2 - < > y - tU 7 i J ) - 5 . 6 - v / f- )± 

±_±2_ r 2 , 3 - d ; e »i x > 

a ) x. f ^ 2 - 7 W - 4 , t7x>-3 
;W # * •> 1/ - h (500mg, 2. 5mmol) N A 7 i K (5ml)£fflt,'T 
^jfrfll 1 9 , ©a) il^«o«ft*ff &0«5ltm£*ffS 4 - 
k Ka + i/ - 5. 6 - ^ f- ;l/ f- x. j : 2 . 3 - d ; fc* U i > : > ( 
380mg. 2. Imnol ) &f#/; 0 

'H NMR ( 400MHz. DMSO-d,.): 6 2. 35C3H. s>. 2. 39(3H. s') 
. 7.98(1H, s), 12. 17(1H. br.s) 

b ) 1-t Kd + v- 5, 6 - ^ / f- ;u f - x. y l 2 . 3 - d ] f 
'J i : s > ( 1 80mg. 1. Ommol) % * * ->i£fl: U > c I. 0ml), 2-7; 
J 4 y 9' 's (270mg, 2. Ommol) % h U xf ^7 ; > (0. 84ml, 6. Om 
mol). ftdx? / -A (5nl)£ffl I'T life^ l 9 . CD b ) £|n|t£<D 
fll ft * ff I * > y'Jn"/^D7Fr77<- ^ + t> :ft|xf 
^=2 : t ) TfttSU ft©^&<I£*r*-o JiSft&tfJ (IflOng, 0 
. 64mmol )^Utz f . 

'H NMR UOOMHz. CDC1 3 ) : d 2.32(3H. s). 2. 38(3H, s), 
2.93C2H. in), 3. 50(2H, m), 5.09(1H. ra), 5. 62()H. br. d). 7. 20( 
2H, m). 7.26(2H. m), 8. 42(1H. s) c 
M S (FAB) : m/2 296(MfH) " 3 

Hill- 4 - (2-Q^zi7; / ) - 5- [6 - ( 3 - 
/ Jl \i *) C J jU) ] fx; [ 2 . 3 - d ; e ') ~ v 



a ) x f /u 2 - T ~ j - 5 - [ 6 - (3'/fil/t''Jv>iH ] 
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f-*7x>-3-/wU.-K*vU-h (520mg, 2.0mmol) N */^7 
S K (4ml)£ffl ^ mmm 1 9 . <Da)<ti^m©&fF£aH»> 
#!&{fi £ W "3" £ 4 - t K n * - 5 - [6- ( 3 - * f - A* tf «J A- 
) ] f-x / [ 2 , 3 - d ] fcf U $ 5> > (330mg. I. 4nnnol) £o 

'H NMR ( 400MH2. DMSO-d.) : 5 7.27C1H. d. J=8Hz). 7.61 
(1H. s), 7.82(1H. d, J=8Hz), 8. 15(IH, s), 8.59UH. s), 12.48 
(1H. br. s) 

b) 4-tKn*^-5 - [6 - (3 - ^ f ^/f U •>';!/) ] ^ x 
y [2. 3 - d ] t* l> ~ 'J y (240mg. 1. Ommol) , * 4- •> JfrWfc «) > 

(3.0ml), 2 - 7 ; J -i y ? y (270mg, 2. Ommol). h Uf/IT 
x> (2.8ml. 20mmolh 3£*£x?/-/U ( 6ml ) £ ffl I » X % fifeffil 1 9 
. <Db) t Wi f* <r> ti fP £ it ^ N >')^y/^D7|>/7 7f - ( i& 
it / y : &&x-1-Jl>= I : I) T'ttSB L, ^©tttl^fta 
HHIft^ U40mg, 0. 38nmol)£*£fco 

'H NMR (400MHz. CDC 1 3 ) : 6 2. 57(3H. s), 2. 60(2H, m). 

3.29(211. m), 4. 97(2H. m), 6. 85(1H, d, J=8Hz). 7. 06OH, s). 
7. 15-7.20.C4H. m). 7.35C1H. a). 8. 52(IH. n). 8. 54(1H, s) 0 
M S ( FAB) : n/z 359CM+H) " c 

2 2 . 4 - ( 2 - << y y -jvt i j ) - 5 - r v 7° □ if ;i 

f_x/ [ 2 , 3 - d ] £_±±_Z> 
a ) xf^ 2 - 7 W - 4 - -f V^o b'/l'f 5j"7x > - 3 
;l/^+^U-h (800mg. 3.8mmol) N *;1/A7; K ( 5ml ) T 

mmm 1 9 . ©a) iisiao^^^fT^. ftotittie^w r-s 4 - 

t K d + > — 5 - < V7*P k'yl/f x y [ 2 . 3 - d ] t' 'J ; •/ > ( 
330mg. l.7mmol) £f#fco 

'H NMR (400MHz, 0MS0-d 8 ) : 6 I. 33(6H. d. J = 7Hz). 3.75 

(1H, m). 6.95QH. s). 8.00UH, s). U.43(1H, br. s)o 
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b) ^-tFo + y- 5- ^77ot';l/fi; [2. 3-d] h* 
U 5 y' > (200«g. 1.03««ol) % ft U > f 1.0*1), 2-7; 

-f > ^ (200mg, l.2mmol), ^ (l.Oil, 

7.2mmol) . (6»x*y-;u (5ml ) £ ffl l> T Hifefll 1 9 . CO b ) i 

&x^;u=2 : i) c-tit, Mm'&.m.^t humfa&m (19 

Omg, 0. 64nunol)£if/Co 

'H NMR (400MH2. CDCU): <5 1.25C6H. d, J=7Hz), 2.96(3 
H, m). 3.50(2H. dd, J=7Hz. I6H2). 5. 16(1H. m). 5.63(IH. br. d 
), 6.87UH. s). 7.20C2H, m), 7.26(2H. m), 8.49(1H. s) 0 
M S ( FAB) : m/2 310CM+H) ' o 

fjjfcfl] 2 3 . 4- ( 5 - * b * is 4 > ? > - 2 - 4 to) T i ; - 

[ 2 . 3 - d 3 e 'j ■ ^ > 

> ^ > (90rag) x 4-^no-5-^^;u^xy [2, 3-d] f 
>J S : J y (90mg, 0. 50mmol) „ h U x f- rt, T > > (0. 23ml, 1. 7mmo 
1). x^y-yb ( HiO^rffl V^T HttSffl 1 9 . to b ) il^iOiff?: 
rr ^ . y U ij Y ;U * p -e h r 5 7 i - ( '\ 4- -H- : ffr B£ x -7- = 4 
: 1) T'ftUL, i^0ittl^f tciilt^ti (20«g, 0.064mmo 

'H NMR (400MH2, CDCU) : 6 2. 47(3H, s), 2. 88(2H. m), 
3. 45(2H, m), 3.80(3H. s), 5. 10C 1H. m), 5. 13(IH, br. d), 6. 76( 
1H, m), 6. 80(2H, m). 8. 47(1H. s)o 
M S ( FAB) : m/2 312(MtH) " , 

UMm 2 4 . 4 - ( 5 - fc K a * •> j[ > ^ > - 2 - ± J± ) f V S > 

J^xy [2. 3-dj tf 'J ^ > 
WK Sililfll 1 . -e & J& L fcs 2 - ( t e r t - V h * > *> JV - 
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; 7 i — 5 — t K d + y f > / > (l 30mg, 0. 50mrao 1)13 4 N & 
v**^ > (2.3ml). m& (6. 9mi)£fla;L, Ifit I 0 # RSI it 
#L?C; gl^jiES-iLr, 2-7 - y-5-bKo + H>^' 
>i£.®mzm$iffZV>} t I Ttf /Co :tl^x^/-;l, UmlXc/gft? t 
v h ij x f ;|/ 7 ; > (0. 14ml, 1. OmnolX 4 -9aa-o-*?A, 
J [ 2 , 3 - d ] fc? U ~ > (83mg, 0. 60mmol) N ^ffll'tl 
jfcffil 1 9 . (Db) t mfeCO&fPZ'ir l>> y'J*y/l/?07K5 7 
-f ~ (Eft* U > : S|if^= 2 : 1) TflfglU ft©«J*fefil 
Zfit Z&Sitk® (I7mg, 0.057mmol ) £f#/c 0 

'H NMR ( 400MHz. DMSO-d,): 6 2. 56(3H. s;. 2.94(2H. m) 
, 3. 22C2H. m), 4. f 97(lH, m), 6. 55(2H. m). 6. 63C LH. s). 7.00(1 
H, d. J=8Hz). 7. 14(1H. s). 8. 35(IH. s;. 9. 06(IH. s) , 
M S ( FAB) : m/z 298(MfH) " 0 
I R (KBr) : u 3470. 1580, 1500 cm "a 
HflfefflJ 2 5 . 4 - (5 - 7xyti/0/>-2-^;l>) 7 ~ 7 

-o-yf^fx; [ 3 , 3 - d 3 ^JUJsJs 
a ) Sgitffl 1 . T' a- fi£ L/;, 2-(tert-^h + ^-^/U*'- 
;l/T • / ) -5-h Fo + ->-/>^> ( lOOmg. 0. lOmmol )*■ T -tr h 
> (2ml)JC&JgL, ^Sr^'i^A (58mg. 0. 45mmon . ^ > : J 7 
o?0' (48/xL 0. 40mmol)^tox.T 3 B$F B 1to^il»St L/C, Rfcft 

% , 2 - ( t e r t - 7' h * v * 7b *K - ^ 7 i 7 ) -5-7x7 
+ (120mg, 0. 36mmol)^?#/-Cc 

'H NMR (400MHz, CDC 1 .) : o l.44(9H. s), 2.72(2H. m). 
3. 22(2H. m), 4.48(1H, n), 4.74(1H. m). 5. 04(2H. s), 6. 79C1H, 

in). 6. 84(LH. m), 7.09(1H. m), 7. 29-7. 43(5H. m) „ 
M S (FAB) : m/z 340(M+H) " 0 
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b ) 2 - ( t e r t - 7* h 4- -> ii Jl — Jl T i J ) -5-7x7 
i/ 4 > ? > ( 120mg, 0.36mmolK 4 N - -7 + 1. 7«1) 

> fit® (5. ImDZm l-t liiSI 2 4 . ililfilOtifp^ff ^ v ftcD#j 
W-T 6 . 2-7;;-5-7x;*y-fy^ (99mg 
, 0.36mmol) ^i/-:o 

'H NMR (400MHz. DMS0-d 6 ) : d 2.88(211. n). 3.2K2H. m) 
. 3.98UH. m). 5.08CIH. m). 6.84UH.m). 6.63(111, s). 6.95C1H 
. m). 7. 16C1H. in), 7. 32-7. 43(5H, in), 8. 09(2H. br. ) 0 
M S (FAB) : m/z 240(MtH) " 0 

c) 2-7;;-5-7x;+-/'f>^>S8iS ( 99mg, 0.36mm 
ol) , x ? / - jl (3ml), h'Jxf/1'7; > (92// 1, 0. 66nnolK 
4 - * p D - 5 - / f- )V * x- J [ 2 . 3 — d j t ') ; v > (61mg, 
0. 33mmol) . ^ffll'Tli|QJ_. Ob) h 13 t*<A & ft & n^. > 
'J*yiHo7^'77^ - (^\ + t> : Sftif ;l^= 1 : I) T 
»«L. Mm&m*^-? Z>mm\\L&®\ (5lmg. 0. 13mmol) &iffc 

'H NMR ( 400MHz. CDCU): <5 2.47(3H. s). 2.87(2H. m), 
3. 45(211. m). 5. U5C2H. s). 5. IKIH, m). 5.63UH. br. d). 6. 82( 
2H. m). 6.89(IH. s), 7. 15(1H, d. J=8Hzh 7. 32-7. 44(5H. m). 8 
.47(111. s)o 

M S (FAB) : m/'z 388(M + H) " , 

I R (KBr) : i/ 3460. 1570, 1500. 1450. 1240. 1010 cm ' 0 
mil- 4 - [5 - [ (E) - 2- ( 4 - / A/ 7 * - ;!/) 

/u f jl / [ 2 . 3 - d 3 g_UJ_Jg_7 
a ) SiaSffl 2 . 7? & J& L . 2 - (te r t-7Kyyj;l/*'- 
/U 7 $ / ) - 5- L (E) - 2- (4-7^/U7x-/l/) x^x;U 
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] -T > ? > (20mg, 0. 060mmol K 4K ttid-y* + t> (2.0il), 
ft®! (6.0ml)£J8^T %afcfll 2 4 £ |5|&OjifE£ fyl^ ftO«Jtt«[ 
^fto> 2-7; y-5 - 1(E) - 2- (4-;fA7x-* 
) if-/l/l -f>^>i£g£i& (16mg, 0.06omol) *'®tz 0 

'H NMR (400MH2, MeOH-d,): 5 2. 33(3H. s). 3. 02C2H. m) 
. 3. 40(2H. ra), 4. 10(1H. m). 7. 10-7. 17(4H. m). 7. 27(1H, m). 7 
.42C3H, m). 7.49(111, m) 0 

b) 2 -7 ~ J - 5 - [(E) - 2- ( 4 - / f - yU 7 x - )l> ) x 
■fx /Uj f > ^ yi£g££ ( 16mg, O.OOmmol) x x. $ J — )\/ (0.6ml) 
„ h <; xf ; > C 50 /z 1. 0. 36mmolk - j-iifA 

^x/ ; 2 . 3-d] f 'J ; y' > (llmg. 0. 060mmol)£ffl l't|j 
fU_9_. © b ) £ 1^ t$ <D m ft £ It l » x y'J*yA?P7h^77< 
- (^*-*>:g£&if-/U=4 : 1) L . # © $J ffi £ W "T 

ZfeMitS® (Umg, 0. 035mmol )£?#/; 0 

'H NMR (400MHz, CDC1,): o 2.36(3H, s), 2. 47(3H. s). 
2.93(2H, m), 3.5K2H. m). 5. 13(1H. m). 5.63(1H, br. d), 6. 80( 
1H. s). 7. 06C2H. s), 7. 16C2H. m), 7. 23(IH. ra). 7. 34(1H. m), 
7.4K3H. m;. 8.48(111. s) c 
M S (FAB) : m/z 398(M+H) - 0 
I R (KBr) : u 1570. 1500 cm ! 0 

M flS in 2 7 . 4 - ( 5 - /- h 4- -> ft ;U jC s. lU < > g > - 2 - < )l 
)T=S-5-/TJUn-J [2, 3 - d j If'J ; 
•J y 

mB M'MW 3 . c £■ j& L tz 2 - ( t e r t - f Y * •> ;U *' - ;t/ 
7 ~ y ) - 5- yh + >y7;l/^x/n->^> (60mg. 0. 21mmoI) % 
4N«SK-£> (1.0ml ) % ftg£ <3.0ml)«^T. x ? J - 

( 1ml ) » |> ijif il/7 ; > (88 // 1, 0. 63mmo 1 ) x 4 - 9 o d - 5 
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[2. 3 - d J t''J;y> (39mg. 0. 2lmmol)£ffl 
Ut|i^[2J_. > ftftOJifr&iTl^ •> *) fj *f jv 9 u •? h ? y 7 
A - (Ifift^f U> :»Sxf y|/=6 : l) e=ftt2U#<D$|&{fi 
fgir Z>m&it£®) (32mg. 0. 094mmol)£ iffco 

'H NMR (400MHz. CDC 1 3 >> : 6 2.47(3H, s). 2.98(2H, m), 
3.54C2H. m), 3.9K3H. s). 5. L5(lH, m). 5.60(lH, br.d), 6.82( 
lH. s), 7.32(2H. m), 7.9l(lH, m). 7.94(lH, m). 8.48(lH, s) 0 
M S (FAB) : m/z 340(M+H) T 0 
I R (KBr) : v 1720. I570. I500. 1270 cm " : 0 

2 8 . 4 - ( 5 - ij )V ,-t? * -> ± > 9 > - 2 - ± J± ) 7 ^ y 
-a-^f^fx; [ 2 . 3 - d ] b' U ^ > 

BU,!5 HiSfe^l 2 7 . -c^^L/c, 4 - (5 h + 
v ^ > - 2 - -f ;u ) 7^/-5-yf-;u^jiy [2, 3-d] f'J 
^ 5? > (27mg, 0. 08mmol) , ^ ^ J - )V ( 1ml). I N 7k 8Mb MJ 
^A7R?g^ (88// H£ 7 HtFalJjD&itifi Lfco »i*ttffa*Uj| 
•^tlf:«/itCftKx^;l/^Ao^.-C. 4 U /".: Zfc Hi i!§ Lt^C^tt 

©SISAl^*! (25mg. 0.072nmol)^»fc 9 
: H NMR (,400MHz. DMS0-d c ): o 2. 57(3H. sh 3. 03(2H. n) 
, 3.34(2H. m). 5.0K1H. m). 6. 58CIH. br.d), 7.08(1H. m), 7.1 
5(1H, s). 7.68(1H. m). 7.7K1H. m). 8.37(1H. s) 0 
MS (FAB) : m/z 326(M + H) -. 348(M+Na)~ 0 
IR (KBr): v 3450. 1570, 1550, 1500, 1430. 1400 cm "'<, 

N-^Db';b-2 - (5-^/u^xy [2, 3 - 

d ] e u ^ > - 4 - j ;b ) 7 $ y - 5 - ± > g > 
a ^ # 4 s - v s k 

a ) ggif fll 4 . t^s£U: v 2- (t e r t - ~T Y * > *7 ;U sK - 
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)V T I J ) - 5- /j/U.1?4->"f>y> i 30mg. 0. I Immo \) , n - 7' 
d f'l'7 ; > (20# I. 0. 24mmol ) , h'lxf/l<7; > (0. 20ml. I. 
4mmol), 7' d '< y * x * >^jto7R% (0. 3ml ) (l^ag 5 5-100 
3 4 6 *f &fg#JK) , •>• * f-yi/T -yf'J : J y (j&jgi) ££4t;< 
(0.25ml) 4", igc 3 0 ftffi&W L to SJS^^^if 

tK^-^- h >J 7 A7k&$> IS fa :t & 7k ©H *7kfi!l&^ h U 

D7K57^ - ( / \^-tf->:g^x^/l/=4 : 1~3 : 7) TfS 
$g U ft©#lttft£ £ , N - 7* d b'^U - 2 - ( t e r t - 7* h 
*^Ut-A7 ! . /) - 5- <>^>^iWjH**i K ( 22mg, 0. 
070mmo !)«-?# tic 

'H N'MR ( 400MHz, CDC 1 3 ) : (5 0. 99 C3H, t. J=8Hz), 1.45(9 
H. s). l.65(2H. q, J=7Hz), 2.8K2H. dd, J=5Hz. 16Hz), 3.31(2 
H, dd. J=7Hz, I6H2). 3. 4l(2H. q. J=6Hz), 4.50(1H. br. s). 4.7 
0(1H. br.s). 6.07(1H. br. s), 7.24(111. d. J=8Hz). 7. 55(1H. d. 

J=8Hz). 7.62(1H. s) 0 
MS (FAB) : m/z 3l9(MfH) ' 0 
I R (KBr) : i> 1690. 1640. 1540. 1170 cm 

b ) N - 7' a f Jl> - 2 - ( t e r t - / K/*iPt:-/l/7 ; 7 
) - 5 - < V ? y fi >l/*'*-<7- ^ K (22mg, 0. 070mmolK 4N£ft- 
v?**-0-> (2ml). (6. 0ml)£ffiHT H5fcfll 2 4 <b|5)ii©%fE 

^rfT^x N-7 J Dt'/b-2-7« y-5-f>/>*;l/t: + t; K 
lg»lg^^fco x ^ y - yu (lml). h U x^7U7 = > (0.50 

ml. 3. 6mmol). 4-:7an-5-y^-/l/^xy [2. 3-d] tT U 

(I8mg. 1. OmmoD&ffl i^THifeW 1 9©b) £ M © Ji ft 
ff l» . •/ 'J A y ^ ^ o 7 h 7 5 7 i — ( a. 4 s - "9- y : 8fc& x f- yU = 
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2 : i~i : 2 ) -c-fifU! it, /knm&m&ii* zmmithw (12 

mg. 0. 033wnol)£lf fco 

' H NMR (400MHz. CDCl,): 6 0. 99(3H. t. J=7Hz). 1.70(2 
H. m). 2. 46(3H. d. J = lHz). 2.97(2H. dd. J = 5Hz. 16Hz). 3.42(2 
H, q, J=6Hz). 3. 52(2H, dd, J=7Hz. 16Hz), 5. 12(1H, m). 5.60(1 
H, br. d). 6. 10(1H. br. s). 6. 84(IH, s). 7.29(IH, d. J = 8Hz). 7 
. 58CIH. d. J = 8Hz). 7.68(1H, s), 8.47(1H. s) 0 
M S (FAB) : m/z 367(M+H) ' 0 
I R (KBr) : v 1650. 1570. 1490 cm " 0 
Klfcm 3 0 . X - 7 x - /U - 2 - (5 - / x; [2. 3 - 

d ; !: ') ; y > - 1 - T i > - * - 4 s 9' > 

ft ;U g 4- g § H 

a ) 4 . T? J5$c. L fc . 2 - (iert-7h+y*;W^ 

^7 ; 7 ) - 5 - U )l> H? * > -T > ^ > ( 30mg, 0. 11 mroo 1 ) . T — U 
> (2UI, 0.23mmolK h- V ^ f- ;P T ^ > (0.20ml. 1.4nmolK 7° 
d /< > ' * z * y g§« 7R & ( 0. 3ml K ^f^7 x J t* U v > ( ftfeig 
fi) , ^<t^U> (0. 25ml) yffll't jfefl 2 9 CO a ) ilsjt*^ 
^ ^ fT V. 4 . > '» 77 V ;U ? D ^ h ;7 7 7 -r - i <\ * *t ^ : ftlxf 
;U= 4 : 1-7 : 3) T' H HJ L . ^©ittS^Sti. N-7x- 
7U - 2 - (tert-7^y^H-;l'7;y) - 5 - < > ^ > 
j]JUtf*Vi K (27mg, 0. 077mmol)^i#^o 

'H NMR (400MHz. CDCl,): o l.46(9H, s). 2. 85(2H. dd. 
J=5Hz. 16Hz). 3. 3K2H. dd. J=7Hz. 16Hz). 4.40(1H, m). 4.50(1 
H. br. s), 4.75QH. br. s). 7. 14(IH. t. J=7Hz). 7. 35(2H. d. .1 = 
8Hz). 7.63(2H. d. J=8Hz). 7. 66(1H. d, J=8Hz). 7.72C1H. s). 7 
.8K1H. s) 0 

M S (FAB) : m/z 353(M+H) " c 
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I R ( KBr J : u 1680. 1540, 1170 cm 

b ) N - 7 x - - 2 - ( t e r t - f Y * •> ii )V — ;u T i J 
) - 5 - < > ¥ y f) Jl *' 4- -9" ^ K ( 27mg, 0. 077mmo IK 4 N ^i- 
(2. Oral). & ft (6. Onl)£ffl l» T ^Jfcfj 2 4 . ilsj^l© 
|g ft £ jt N-7i-ii/ - 2 - t ~ y - 5 - ^ > > 77 ;i/ tf" * 
^ KiSSt^ifco ftiC. x ? y - ;U (Iral). MJxf;|/7; > ( 
0.50ml. 3. 6mmol). 4 - * o o - 5 - y f- x y [2. 3-d] 
fcf U = •>* y (18mg, 1. OmoD^ffl ^T HiSfcff'l 1 9 . ©b) <tH#fl!) 

4 : i ~ i : i ) -zmmix, fconfemzmt zmmits® 

(8mg. 0. 020mmo!) ZW-tio 

'H NMR ( 400MHz. CDC1 , -MeOH-d, ) : 6 2.50(3H, s), 3. 03( 
2H, br. d. J=6Hz). 3.57(2H. dd. J=7Hz. 16Hz). 5. 10(1H. br. s). 

6.87(1H, s), 7. 15(IH, t, J=7Hz), 7.66(2H, d, J=8Hz), 7.75(1 
H, d, J=8Hz), 7.82UH, s), 8. 43(1H. s) c 
M S (FAB) : m/z 40KMIH) " 0 

I R (KBr) : v 1640. 1560. 1500. 1370 era " c . 
UME 3 1 • N — ^ > v A/ — 2 - ( 5 - / 7; ;!/ f x y [ 2 . 3 - 

d 3 g u § > - 4 - ± j± ) 7 i j - 5 - j > y > 

a ) 2 - ( t e r t - 7 h * -> ij )V *K ^ ;U 7 = 7 ) - 5 - 77 Jl # 
*v4y?y (400mg, l.44mmol). ^yyJlTiy (0.24ml, 2.2m 
molK Hlxf^7-;y (1.4il, lOmmolK 7*a'« 
7K«3 (2. 1ml), ^^f;l/7; 7 b''J^> (Jftj&A) , £41 > f- U > 
(12ml) £ffl HT Htfcfll 2 9 . ©a) £ |sj $ tf>t£ft £ it U . > »J * 
fil/?n7^77^ - (i&it > f- U > : 0;-il/=9 5 : 5) 
TfifgJU fcOW&mZfiir & > N - ^ > 2 - ( t e r t - 
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7 h- 4- > i} )V * — IV T i J ) - 5 - 4 ~> 9 >■ ij Jl *f i K ( 460m 
g, 1. 25mtnol) ; & *i tz 0 

'H NMR ( 400MHz, CDCh) : o 1.44(9H. s). 2. 80(2H. dd. 
J = 4Hz. 16Hz), 3. 27(2H, dd. J=3Hz. 12Hz). 4. 50OH. br. s), 4.6 
4(2H. d, J=5Hz). 4.70(1H, br. s), 6.34C1H. br. s). 7. 30(6H. n) 
, 7. 59(1H, d. J=8Hz). 7.65(1H. s) 

I R (KBr) : v 3300, 1690. 1640, 1540. 1280. 1 170 cm " ! o 

b) N-O^yU-2- (t e r t - ^ h*->*^**-^7 ; ; 
) - 5 - -f y V y ii > K C820mg. 2. 2mmol) N 4 N 

y* + *> C 10ml) » St 8 (30ml) ^ffl^t||£n. tmB<D 
& ft £ IT <• ^ »:0«!ifi*Wt5^ - 2 - 7 ; / - 5 

- >T > / > rtrt, * * -tf ^ KttiftEL (660mg, 2.2mmol) £*§fc<, 

1 H NMR (400MHz. DMSO-d,) : 6 3. 01(2H. dd. J-5Hz, 17Hz 
). 3. 32(2H, dd. J=8Hz. 17Hz), 4. 03(IH, m). 4. 48C2H. d J=6Hz) 
. 7. 23-7. 32(5H, m), 7. 36(1H, d, J=8Hz). 7.76(IH, d. .l=8Hz), 
7. 8K1H, s), 8.17(311. br. ). 8. 96C1H. m) B 

c ) N -* y i? jv - 2 - t i ; - 5 - 4 y yy i K % 

(660mg, 2. 2mmol) , i?/-;H 19ml ) . r 'J x. f - 7U T * > 

(0.94ml. 6.7mmoIK 4 - <7 a a - 5 - / f- ;U f- x y l 2 . 3-d 
j h* U $ > (410mg. 2. 2mmol) £ffll>T Hfifeft) 1 9 . Ob) iH 
t*©«f££fTV», y^y;^D7h/77^ - (£it y f- v y 
y ? y - ,U = 9 5 : 5 ) T»«LTflfc>n£@{*£x-^rt,-eifcfr 
LT, &<D$i&{I£W-f 3*fHft£!&9 ( 580mg, 1.4mmol) & tz 0 

' H NMR (400MHz. DMS0-d s ) : 5 2. 57(3H. s), 3. 11(2H, dd 
. J=7Hz, 16Hz), 3. 42(2H. dd. J=8Hz. 10Hz), 4.47(2H, d, J=6Hz 
). 5. 05(1H, m), 6. 62(1H, d, J = 7Hz). 7. 15(IH, s), 7. 23(1H, m) 
. 7. 3K4H, id). 7. 72(1H, d. J = 8Hz), 7.78(1H, s). 8. 37(1H. s), 
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8. 92(1 H. nu., 
M S (FAB) : m/z 415(MfH) 
I R (KBr) : u 1650. 1570. 1500 cm " ! a 

umm 3 g . 2 - [s-yf/i/fx / [ 2 . 3 - d 3 e u v > 

- 4 - -OH TW-r>^>-5-y7yi/d-'y^ 

71/ » U > 7 $ K 

a) 2 - (te r t-7H/*i^;-^7; / ) - 5 - 77 ;l/ 
4-'>-r>^*> (l.Olg, 3. 6mmol) % *;U*'J> (0.48ml, 5. 5mmol) 
x h'Jif ^7 i > (3.6ml. 26mmolh o > * x * > g?*S7k^ 
(5.3ml). v /- ^yU7 ~ J t* '1 > (fc&j&S) , t&itJ > (27 
ml) gffil'T lll 2 9 . Oa) i: 13 1£ tf> ii ft £ IT ^ > «i * V ^ 
)D7^"77.f- (i^fL^^-b>: y^/-/l/=9 5 : 5) T fit 
S3 L> &0iftl«ft3s.2 - ( t e r t - 7 h 4- •> 4/ # >U 
7 ~ y ) -f > V y - 5 - ii )V *' y & * ;U * 'i > 7 S K ( l. 0g. 2. 9m 

' H NMR (400MHz. COCh): o L45(9H, s), 2.79(2H. dd, 
J=3Hz. 16Hz). 3.27(2H. dd. J=7Hz, 16Hz), 3. 70(8H. br. s). 4.4 
0(lH. br. s). 4.70OH. br. s), 7. 25(3H. ra) c 

[ R (KBr) : v 3320. 2970. 1710. 1620. 1520. I430. 1270. II 
70, lllO cm 

b ) 2 - (t e r t-7h + >*/l't;-^7; / ) > ^ > - 5 
- ii A, # >8tA* 'J > 7 ^ K (l.Og, 2.7mmolK 4H ttK-i^t 
(I2ml) . Ifi (36ml) ^fflUt|i£2_4. <!: PI f£ © t# ft 

«rfr^* &<z>l»ttfi£Wt-£* 2-7 - ;o^>-5-^;h;> 

R*;U*U >7; KtSifcJfi (750mg. 2.7mmol) £»fco 

' H NMR (400MHz. DMSO-d* ) : S 2. 99(2H. m). 3. 29(2H. m) 
, 3. 59(8H, br.s). 4. 02(lH. m), 7. 24(lH. d. J=8Hz). 7. 33(3H, 
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■). 8. 20(3H. br.s) 

c ) 2 - TS / >-5-a^iK>K*yU*>J>T = K£g£ 

lg ( 750mg. 2. 7mmo I ) , x. 9 J - n ( 23m i ) . MUf ^7; > ( 
I. 1ml. 8. 2mmol) . 4 - ? o d - 5 - ^ f i / [2. 3-d] 
h* U S >' > (500mg, 2. 7bboI) ^ffll't|i£il- ^ b } iH* 
<Z> 8 ft £ IT » ^Jn*/^D7K77^ - (l£ft/f 
* y = 9 5 : 5 ) t'»ULtibnol»^x-f/K'il#L 
^©^/ttfi^Wf-a £g{t&& (680mg. 1.7mmol) £fffco 

! H N'MR (400MHz, CDC1.,): 5 2.49(3H. s), 2. 96(2H, dd, 
J=5Hz. 16Hz). 3. 54(2H. dd, J=7Hz. 16Hz;. 3. 70(8H, br.s). 5.1 
0(IH. m). 5.60UH. d. J=6Hz). 7.25(3H. m). 8.4K1H. sK 
M S (FAB) : m/z 395(M+H) ' 0 
I R (KBr) : v 1570. 1500, 1110 cm ' : 3 
Hjfeffil 3 3 . 4 - (4-^h4->-r>^>-2--(^) T^y- 

5 - ^f^f xy [ 2 , 3 - d ] g '1 5 g > 
jjijlg gliiffl 5 . to b ) L s 2-7;;-4-/KW 

> ^ > (27mg. 0. l7mmot) x J - )dd - 5 - )< f '^x / [2. 
3-dj fcf »1 x >• > '3lmg, 0. 17mraol) . i- ') xf ; > (1\ u 
1. O.olmmotK ? 7 - >b ( 1. 5ml)£ffi U T Hi^l 1 9 . <D b ) t 
HifflifHlT^« yHfJl/^QThr^^ - ( a. * -9- > : p 
g£i^;U=2 : 1) -C*»^L. fc©#H£H£W teiilHtS^ (50 
mg. 0. 16mmol) tflfco 

'H NMR (400MHz, CDC1 ,) : 8 2. 48(3H. s). 2.9K2H, m). 
3.49(2H. ro). 5. 10(1H. m), 5.63(IH, br. d). 6.72(1H. d. J = 8Hz) 
. 6.80QH, m). 6. 87(1H, d, J=7Hz), 7. 19(1H. t. J=8Hz), 8. 47( 
1H. s) 0 

M S (FAB) : m/z 3I2(M+H) " 0 
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I R CKBr) : u 3470. 1570, 1490, 1260, 1070 cm 

3 4 . 4- (4-^ ht->^^t:-;K>?'>-2 - 

) 7 A/fx; [2, 3-d] e'J ; 

Ml^M^Ll- ^niU- 2 - (tert-7K^;i/t:- 

/l/T ^ / ) - 4 - / h * > *7 JUtf- a, 4 y ? > (45mg, 0. 15mmol) 
, 4N (0.7mlK mm (2. lml)£ffl l> T Hi^l 2 

_4_. £: |5]$£>i£flE£<T 2-7=;-4-^ K->*;H-;K 
> y y * f# tz - ft tc x 2-7WH-/ K'>^H-;l 

-f > y ig g£ ^ 4 - ^do - 5 - yf/l/fx/ [2. 3-d] t' 
'J ~ x > (28mg. 0. 15mmoI) , h 'J -i- f- ;U T $ > ( 63 u 1 . 0. 45mmo 
IK ( lmU^fflOt |ft| 1 9 . Ob) <h |sj $ t£ ft £ 

nK^ -> *) J] ¥ ? n ^ b ? "7 7 4 - ( * * > : #K ^ * = 2 
: 1) TftgL, &©«5tt&£W-r*«ffifl:&1Sl (I5mg, 0.044mmo 

'H NMR (400MH2, CDCh): d 2. 49(3H. s). 2.97(IH, dd, 
J = 5Hz. I6H2), 3. 33(1H, dd, J = 5Hz, I8H2). 3.56C1H. dd. J=7Hz. 
I6H2;, 3.86(IH. dd. J=7H2. I8H2), 3.9K3H. s), 5. IK1H, m), 
5.6K1H. br.d). 6.8IUH. s), 7.28C1H, m). 7. 44UH. d, J=8H2 
), 7.89UH, d, J=8H2). 8. 48C1H. s) e 
M S (FAB) : m/2 340(M+H) ' 0 

I R (KBr) : v 3430, 1700. 1570. 1490, 1300 cm " 0 
%mm 3 5 . 4 - (5-T-t?h*->^>^>-2--QU) 7 I J 

-o-t^A/^-x-j [2, 3-d ] ¥ l ) i is > 
a ) Sggffl 1 . H-nffcLtz, 2 - ( t e r t - 7 Y * > ii to *' - 
Ay 7 I J ) - 5 - t K n + •> O f > (lOOmg. 0. 40nmol)&t£&% 
il*1-U> (2ml)iC^jWtx b* 'J > (0. I9ml, 2. 3mmolK M7KSt 
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m (0. llml. L.2mmol)£ft];L-C, W.&~c 2 mm&ft I fc» £Jd&£ 

gilt, ft©ttttfi*tt5 5- 7t h + iz-.Z- (tert- 
y^^^*'-;^;;) -< > ^ V ( 120mg. 0. 40mmol )£*#*: o 

'H NMR (400MHz, CDC 1 3 ) : <5 1.45C9H, s), 2.28C3H. s), 
2. 77(2H. m). 3.26(2H. m). 4.47(IH. m), 4.75C1H, ■). 6.86(1H, 

d, J=8Hz), 6.93(1H, s). 7. 19UH. d, J=8Hz) 0 
MS (FAB) : m/z 292(M+H) -, 236(MtH-56)" c 

b ) 5 - 7 -t h * •> - 2 - ( t e r t - ~f h + Is il to *K - to T x 
y ) -f > * > ( I20mg, 0. 40mmol). 4 N Jg K - > * * V > (2ml). 
ft& (6ml)£ffll>T H$feffll 2 4 . ilSmo&ftSrff ftO^tt® 
^^-T -5 s 5-T-th + ->-2-7Wl-> ^ (86mg. 0. 

38mmol) &\%tz 0 

'H NMR (400MHz, DMS0-d 4 ) : 8 2. 25(3H, s). 2. 95(2H. m) 
. 3.27(2H, m). 4.02OH. m). 6. 94(1H, d. J^8Hz). 7.03C1H, s). 

7.29(1H. d. J=8Hz;. 8. 17(3H. br. s; o 
c) 5-7Hrh + y-2-7; M>f>Jggl£ ( 86mg, 0. 38mm 
ol), J-?oD-5-/f;Pfiy [ 2 . 3-d] tf U ^ > ( 
76mg, 0. 41mmol) , r* ') if^7 $ "s (0.23rol. 1.6mmolK x. 9 ) 
-to (6rol)£ffil*T fiafefll 1 9 . ©b) £[lli<Dfift£nH»> > M 
KMa7^77^ - (s\*->f> : 2 : 1 ) X'ft 

SStv ^©#)feii^W^-^^fi{k^^ (34mg. 0. lOmmol) ^mtz, 

1 H NMR (400MHz, CDC 1 3 ) : o 2. 29(3H. s), 2.49(3H. s). 
2. 92(2H. ml). 3. 50(2H. m). 5. 13(1H. m). 5.62(1H, br. d), 6. 81 
(1H, s). 6.9K1H. dd. J = 2Hz, 8Hz). 6. 98(1H, s). 7.24(1H, d. J 
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=8Hz). 8.47(1H. s)_> 

M S (FAB) : m/'z 340(MtH) " 0 

H tfc gj 3 6 . 4 - (5 - O V -Y )V * 4^ > > £ > - 2 - -i )l ) 
7; / -5 - yf;l/f x; [2. 3-d] £ U $ y 
y_ 

a) Miaffll 1 . T-^fiSct^, 2 - ( t e r t - ~f h*>*wU*'- 
^7; ;) - 5- tFa + ->0^> (lOOmg, 0. 40mmo I 

fl:/ f-l/ > (2b1)JC»«PL, f »i v y (0. L5ml. l.8«iol), ttft^ 
>7'-OU (0.14ml. 1. immoD^Jp^T. ^j&c -Bfclfl$ L tz a Kfc 

$E@-£ L Tff t>ntz&.m%: . is <) ii ¥ JU 9 u -? b 7? y <( ~ (^ 
: I£i£x^/b= 3 : 1 ) rft^L. ft © #3ttM £ W "T S . 2 
- (t e r t-Z^y^l't:-^?; / ) - 5 - V 4 IV* * 
: s 4 y ¥ y (130mg, 0. 37mmo 1 ) £- n tz 0 

'H NMR ( 400MHz. CDClu): 6 I. 45(9H, s). 2. 80(2H. m), 
3. 29C2H. m). 4. 50(1H. m). 4.78(111. m). 7.00(IH. dd. J=2Hz, 8 
Hz), 7. 07(1H. s). 7.25UH, d, J=8Hz), 7. 5K2H. t. J=8Hz), 7. 
63(1H, t, J=7Hz). 8. 20(2H. d. J=7Hz) Q 
MS (FAB) : m/z 354(M+H) r, 298(M+H-56)- „ 

b ) 5 - 1> V 4 fr* * -> - 2 - (ter t-^ht i >H*i 
>l/T ^ J ) ■< y*f y (130mg, 0. 37mmol), 4 N*&&- v * * * > ( 

w £ . 5 - ^ > v ;u * * •> - 2 - r * j 4 y ? y i&mm. 

(67mg, 0. 35mmol) 

'H NMR (400MHz, DMS0-d 6 ) : 6 3. 00(2H. m). 3.3K2H, m) 
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. 4.0GOH. a). 7. HUH, dd, J = 2H2. 8Hz;. 7.2KIH, d. J=2Hz), 

7.36(111. d. J=8Hz). 7.61(211. t. J=8Hz). 7.56(IH, t, J=7Hz), 
8. 12(2H. d. J=7Hz). 8. 20(3H. br. s) 0 
c ) 5 •/< > - 2 - 7 ; / 4 (67mg, 

0. 35mroo I). A-Ouu-^-^^^^^J [2. 3-d] fcf 'J $ 

(G8mg. 0. 37mmol) . h'Jxf^ji > (0. 52ml , 3.7mmolK 

x.9 j-n (6roi)£ffl ^x nmm 19 0b) iisj^^^^^fT^s 

5/V*y*^B7^77-( - ( ^ * -9" > : ft& X ^ ;U = 2 : I ) 
tftiU ^©^ttl^ft^lilli^tl (70mg, O.l7mmol) £ fH 

/Co 

: H NMR ( 400MHz. CDC1 J : o 2.5K3H. s). 2. 96C2H, m). 
3.53(2H. m). 5. I7(1H. m), 5.65(IH. br. d), 6. 82(1H. s), 7. 04<. 

1H. dd, J-2Hz, 8Hz). 7. 13(1H, s). 7.30(111. d. J=8Hz). 7.51(2 

H. t, J=8Hz), 7.64(1H, t. J=8Hz), 8. 20(2H. d. J=8Hz). 8.48(1 
H, s) o 

M S (FAB) : m/z 402(M+H) " 0 

§MEJl±- 6 - ( 2 - j > y - jut i j ) 2l!L> 

6 - ? d n -f U > ( I50mg. I. Ommol ) , 2 - 7 ; J i y f y (20 
Omg. 1.5ramol) . x*y-;l/(6ml) »ffil>t |fe^ 1 tmi$<»&ft 

£"*©£Sfl:£-«J (lOOmg. 0. 40mmol)£^7t 0 
mp : 300°C&± 

: H NMR (400MHz. DMS0-d 6 ) : 6 3. 03(2H, m). 3. 27(2H, in) 
, 5. 00(1H. «). 7. 16(2H, m), 7. 23(2H. m). 7. 79(IH. br. s), 8.0 
9(1H, br. s). 8.2K1H, br. s), 13.0(1H. br. ) c 
M S (FAB) : m/z 252(M+H) " 0 

IM11- 4 - (2 -<>rx/l/7 ; / ) ^ x y [3. 2-d 
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a) 3 - 7- ;ft7 i >-2-^/K;yl/f^xxf;K1.6 
g. lOmmol) **^A7; K (3. 4ml ) 1C 1ja pl 200 °C c= 2 B# Pal tt # L 

WS^-tFo + v/fx; [3, 2-d] t°'J~v> (60mg. 
0. 39mmol) £^f.io 

' H NMR (400MHz, DMS0-dO : <5 7.40(1H, in). 8. 14(1H. s) 
. 8.18C1H, m), 12. 47(1H. broad) 

b) 4 - t Fa^yf x; [3, 2-d] t: U ~ ^ > C GOmg, 0. 
39mmol) . * * U > (0. 6ml), fti;2-7 (21 
Omg. 1. 56wnol)£ffl l>T ^SIfl| 5 ch R JiO fgfE £ a I » . -> >) * ? Jl 
?07F/77^ - ('\*1J-:/:ft»i-fyU=l : 2) T'ftllL 
fcOfy&m&lit Zm&lt&to (30mg. 0. llmmol) ~f#/Co 

1 H NMR (400MHz, DMS0-d 6 ) : 6 3. 02(2H, dd, J=6, 16), 3 
. 32C2H. ■). 4.98UH. m), 7. 16(2H. m), 7.25(2H. m). 7.37(1H. 
d, J = 5Hz), 8.08(111. m), 8. 09(1H. d. J=5Hz), 8. 48(1H. s) o 
M S i FAB) : m/z 268CM+H) " 0 

mmm i . t hmmm no &f&m^ ouNosmfejjo^Bi^-t 

£j&<BEK|8£- L Tl>6 (Nunokawa, Y. et al. (1997) Bio 
chem. Biophys. Res. Commun. 233. 523-526) A5*fflJi£ (t Mffiifi 
*l*2ffliJ&A549;M (ATCC. CCL185) (CN0S53 + F £ A L Iffl flg 

ASUffltelCfStefl-?* L IL-1 £ (lng/ ml) * TNP-a(500 

ng/ml) ilSH^flC^Jn L. 24I#PbT ffc© * ^ ;U /U •> 7 x -5 - -t?tf> 
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ft 1 





11- IB +TNF-a m%L 


IC S , ( fj. M) 




0. 28 


mmm 6 


0. 80 


Htfcfl22 


0. 064 


HitiW25 


0. 15 




0. 0024 


H ft 01 32 


0. 051 



USE 01 2 . NF- <cB a^S^')i:J:otii$ntU5^->7 x7 
--fcr7°7Xi F (pNF <c B-Luc)£gc£»A L fcA549ilB 
gS (A549/NF- /c BLuc) {C ft "f o R jS 

A549*fflJjg II 'i 7 x 7 h"; > (7-f7f, ? + 'J x > ? 71/ fcfc N 
Hi*) ^ffll^t, 3t£'.C'{£l.> pNF/c B-Luc(X h 7 * •>' - > fib. *H 
) £ pSV2neo ( 7 p - > -f -y 7 ft , Mt H ) ^Pi:F7>^7x? 
•> 3 >L G418Sit^^ CI mg/ml . 70f7^t'Jx>^ ;U}±) 
^l&^(C^ia^-S C 1 1? pNF/cB-Luc ri<££#A£ n/c«B»aA549/N 
F-K BLuc£^#! L £o 

A549/NF-/C BLuc£ I L - 1 jS (lng/ml) L < (iTNF- a (500ngy ml) 

i? 4 mmnm ttzm^^^^^x. at son*, nf-* 

B ©ffittfkT?#J» $ lltO 3 * 7 ;U;U •/ 7 x 5 - -t? ©Stt^rPlS-T 
6 C i^W^itt -5 Alo NF- k B FI«t£&£ ICi.ffi £ LTi 2 {C 
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7F L tz o 

Lfrt. m®w i -zmm l £ Asanas n f - « Bosttfticft 

?? L n * - * -eft]® $nti>« •> ~; •> ^ ^ ;U v 7 x 

^--t'itfei 1 (pRL-SV40. 7*py#tt N *S) «ra»A L fciSat'li 

&=b£tt&tl (Hit 09 3 I &tf 3 2 <D4t&®) £ \u g/inlT- 4 mm 

M V - y - T y -c < > 7, f A ( 7' D 7! # "til „ ^ 9 ) «/D 7* a h 3 - 

i2 





0. 71 


I. 1 


3IM22 


0. 064 


0. 13 


H«'125 


0. 15 




M0131 


0. 072 


0. 12 


H«i|32 


0. 051 


0. 089 



Hil. U^£fil (LPS ) fojitUC X oNOtei: G^TNF-a m£^<D 

mm 

m*ommz m-zmmtz nf-/cb ©/SttftfCct or nos 

N0^TNF-a 5 £ t (c fc £ 0 
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£*i]ffl L tz 7' 'J - 7xj4*<*n y> ntl> 6 (Green. L. C. el al.. (19 
82) Anal. Biochem, 126 , I31-I38) c 7'U-X7£li. t7f ;l/xf 

i/ > 7 ^ > t x^y - - >um%&& itz? i) - xt&mtt&m&tp 

(D NOT < * >£KJS£t»--C : c:<&£fe£540nm © !R 4X V M £ "T -5 o 

LPS(10// g .-'ml) L/;t-)7?)D7 T -y E& *RAW264 

.mm (ATCC, TIB-71) J^fcj&JIS ttT < ^)24B#f a 1^(D^#^4 3 © 

o 

£ «i lc v '<-f + h 7 -y 7 • t * xim-a EL1SA+ -v h ( T -7 -> + 

{t&#J(iLPS -c 4 B#p B ^|l^^ L fcRAW264. 7 ft Jig ^'MM e ttT < o 
TNF- « (7) g £ £ t> Pfi * I" £ C <h J&< Bfl ^ <h t£ o o 
Ctl £><£>Pfl^7g&£ICso{£<L Itt 3 (C,t L tz 0 

$ 3 

N0@l^ TNF - a JH ± 
K8Ht&«! 1C ; . ( // M) 

I 0. 71 I. 1 

HM22 0.064 0.16 

HM<j31 0.024 0.048 

0.025 0.051 



lml £Wistar£i£tt7 h ( 6 iSSS, 149 g ~ 171 g ) 

8Mfc£«j(0.3. lmg. / kg)(±, 0. 5?6 t K n * > 7 a t" At A a - 
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x£HH£7k (HPC . B^WitttiC^tt) !:iiSU7f->g^ 
£7R£ffi Wco f^ISI, i^|g|(C7F-r «fc o {CUM 3 2T*L/-cft: 

o 

* H W iz ^ £ it&Wl it s NF-jc BOgttft*»iat5Ct^ 
Sjfltt. M NO^TNF-a<0«»I4i:jeH 
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S $ © fG 1 
I . VKD-l&iZ. ( I ) : 




I it 4^ 

R ■ li 7R S H ^ . 

-OR" S [ S * , R J (±tR^H^. 4fc£«U~-7©7/U* 
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